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GEOLOGY OF THE KILLIK-ITKILLIK REGION, ALASKA

By WirLiam W. Parron Jr., and Irvin L. TAILLEUR

ABSTRACT

The Killik-Itkillik region is located on the Arctic Slope of
Alaska along the north front of the Brooks Range. It extends
in a 25-mile wide belt from the Killik River eastward to the
Itkillik River, a distance of 115 miles. Most of the mapped
area lies in the foothills, but at the south edge it includes a narrow
strip of the mountains.

The rocks that are exposed in the Killik-Itkillik region include
11 sedimentary rock formations ranging from Mississippian to
Cretaceous in age, 3 types of surficial deposits of Quaternary age,
and 1 igneous rock unit apparently of Jurassic age. The oldest
rocks are along the southern margin of the mapped area, with a
general northward progression of successively younger strata.
The oldest rocks, of Mississippian age, belong to the Lisburne
Group, a massive sequence of limestone 2,000 to 3,000 feet thick,
comprising two formations, the Wachsmuth and the Alapah
Limestones. In the western half of the mapped area the Lis-
burne Group is overlain disconformably by the Siksikpuk forma-
tion, a 300-foot unit of variegated shale and siltstone of probable
Permian age. The Shublik Formation of Triassic age rests dis-
conformably on the Lisburne Group in the eastern half of the
mapped area and upon the Siksikpuk Formation in the western
half. The Shublik is comprised of 200 to 750 feet of fossiliferous
dark shale, limestone, and chert, and includes strata of Early(?),
Middle, and Late Triassic age.

Above the Shublik is a thick sequence of sparsely fossiliferous
clastic rocks of graywacke type that has been subdivided into
four formations: the Tiglukpuk, Okpikruak, Fortress Mountain,
and Torok. The Tiglukpuk Formation of Late Jurassic age
occurs at the base of the sequence and consists of a 1,500-foot
section of sandstone, siltstone, and shale with subordinate chert.
In a few places the Tiglukpuk is succeeded by a unit of tuffaceous
graywacke, probably of latest Jurassic age, which for mapping
has been included in the Tiglukpuk. In most places, however,
the Tiglukpuk is overlain by the Okpikruak Formation, a 2,000-
foot section of rhythmically alternating sandstone, siltstone, and
shale of earliest Cretaceous age. Above the Okpikruak is the
Fortress Mountain Formation of late Early Cretaceous age, con-
sisting of conglomerate, sandstone, and shale which have an
aggregate thickness of 10,000 feet at the type locality. The
Torok formation, which has a minimum thickness of 6,000 feet
and is composed predominantly of shale, crops out north of the
belt of the Fortress Mountain Formation. It is also of late
Early Cretaceous age and is thought to be at least in part a fine-
grained facies of the Fortress Mountain Formation. The Torok
is overlain conformably at the northern edge of the mapped area

by a thick sequence of interfingering shallow marine and non-
marine sedimentary rocks that comprise the Nanushuk Group.
Three formations of the Nanushuk Group crop out in the mapped
area: (1) the Tuktu, a 1,000-foot section composed predomi-
nantly of marine sandstone, (2) the Chandler, a 2,800-foot non-
marine coal-bearing sequence, and (3) the Ninuluk, a 1,200-foot
section of marine sandstone. The Tuktu and Ninuluk Forma-
tions are abundantly fossiliferous and are dated as late Early
Cretaceous and early Late Cretaceous, respectively. The
Chandler Formation is largely unfossiliferous and cannot be
dated precisely.

Heavy minerals from Jurassic and Cretaceous coarse clastic
rocks were studied to determine whether the heavy-mineral
content of the various formations could be used for correlation
and comparison. Results show that, although the distribution
of the heavy minerals is not sufficiently definitive to permit
stratigraphic identification of single samples, certain heavy-
mineral assemblages tend to be characteristic of different forma-
tions or parts of formations.

Numerous small sill-like bodies and several large poorly
defined masses of mafic igneous rock are found in the southern
half of the mapped area west of the Anaktuvuk River. They
intrude the Tiglukpuk and older formations and are believed
by the writers to be of latest Jurassic age. Some of the igneous
rock may be extrusive.

The rocks of the mapped area have been deformed by tectonic
forces acting from south to north. The structural grain of the
rocks is east-west and the overall intensity of deformation
decreases from south to north. At the mountain front the
massive Lisburne Group is sliced by southward-dipping im-
bricate faults, and in several places it has been thrust upon
the foothills strata. Adjoining the mountain front is an east-
ward-trending belt of relatively incompetent interfolded upper
Paleozoic and Mesozoic strata which are characterized by
small tightly appressed folds and small closely spaced high-
angle southward-dipping reverse faults. This belt is bounded
on the north by a belt of Fortress Mountain strata which,
although highly folded and faulted, are less complexly deformed
than the rocks to the south. North of the Fortress Mountain
belt is a band of crenulated shale that constitutes the Torok
Formation. This is succeeded at the northern edge of the
mapped area by a belt of gently folded strata of the Nanushuk
Group.

A reflection seismograph survey that crossed the belt of
Torok strata shows that although the incompetent shale at the
surface is highly crenulated, the subsurface strata are nearly
flat lying. As no seismic work was done south of the belt of
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the Torok, the character of the subsurface structure is uncertain.
However, indirect evidence suggests that at least some of the
prevalent high-angle faults in that area may flatten in the sub-
surface and merge into large sole faults beneath thrust plates
of limestone of the Lisburne Group. Such a fault pattern has
been found in the foothills of the Alberta Rockies, where the
surface structure, stratigraphy, and geologic history is remark-
ably similar to the foothills of the Brooks Range.

The depositional history of the Paleozoic and Mesozoic
strata can be divided into two phases: a shelf phase that ex-
tended through late Paleozoic and Triassic and a geosynclinal
phase that occurred during Late Jurassic and Cretaceous. The
shelf-phase sediments are marine and are composed chiefly of
fine clastics and carbonates that apparently were derived
largely from the north. The geosynclinal phase sediments were
derived mainly from the south and consist of marine graywacke
flysch deposits overlain by littoral marine and nonmarine
coal-bearing molasse deposits. Several periods of emergence
and erosion interrupted the shelf and geosynclinal deposition,
and there is evidence that some folding and faulting occurred
during the deposition of the flysech. The principal deformation
seems to have coincided with the Laramide orogeny in Late
Cretaceous or Tertiary time. In Pleistocene time the Brooks
Range was intensively glaciated, and at times of maximum
advance, ice tongues pushed northward into the foothills along
the major river valleys.

Interest in the mineral resources of the Brooks Range foothills
has centered around the search for petroleum. No oil seeps have
been found in the mapped area, but asphaltic shale and seams
of asphaltic matter oceur at many localities. The limestone and
dolomite of the Lisburne Group are considered to be the most
promising reservoir rocks, although their character, extent, and
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thickness in the subsurface of the foothills are unknown. The
complex structure of the mapped area does not preclude the
possibility of petroleum. Notable quantities of oil and gas
have been produced in areas of similar structure in hills of the
Canadian Rockies.

Deposits of low- and medium-grade phosphate rock occur in the
upper part of the Lisburne Group along the mountain front, and
bituminous coal occurs in the Nanushuk Group in the northern
part of the mapped area.

INTRODUCTION

GENERAL

In 1923 a 35,000-square-mile tract of public land on
the Arctic Slope of Alaska was set aside by President
Harding as Naval Petroleum Reserve No. 4 (fig. 66).
Between 1923 and 1926 geologic reconnaissance was
carried out in this tract and in adjoining areas by the
U.S. Geological Survey under the auspices of the U.S.
Navy. The results of these studies and a preliminary
evaluation of the petroleum resources were published
by P. S. Smith and J. B. Mertie, Jr. (1930). During
the next 20 years no further geologic investigations were
undertaken. Near the end of World War II, however,
the U.S. Navy, recognizing the strategic importance of
Alaska, deemed it advisable to reopen petroleum ex-
plorations. Accordingly, in 1944 an intensive program
of geological and geophysical surveys and well drilling
was begun in NPR—4 and adjoining areas and continued
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GEQLOGY OF THE KILLIK-ITKILLIK REGION

until 1953. This report is one of a series of reports
that describes the results of geologic field investigation
conducted as part of the exploration program by the
U.S. Geological Survey in cooperation with the U.S.
Navy.

LOCATION AND SIZE OF AREA

The mapped area, herein designated the Killik-
Itkillik region, is located on the Arctic Slope of Alaska
along the north front of the Brooks Range (fig. 66).
It covers about 2,500 square miles and extends in a
25-mile-wide belt from the Killik River 115 miles
eastward to the Itkillik River. It includes parts of
the Killik River, Chandler Lake, and Philip Smith
Mountains Topographic Series quadrangles of Alaska
at a scale of 1:250,000.

ACCESSIBILITY AND TRANSPORTATION

Northern Alaska is without roads or railroads, and
the only practical means of access the year round is
by aircraft. The Arctic coast is ice free and open to
boat traffic for only a short period during midsummer.
The settlements of Livengood and Circle, 220 miles
to the south, are the northern terminuses of the Alaska
road system; and Fairbanks, 300 miles to the south,
is the nearest railhead. Permanent airfield facilities
capable of handling multiengine airplanes as well as
single-engine ‘“bush planes” are located at Barrow
and Barter Island on the Arctic coast, Umiat on the
Colville River, and Bettles on the Koyukuk River.
Arctic Contractors, under contract to the Navy, main-
tained Umiat as a construction camp which served as
the principal base of operations for the U.S. Geological
Survey during the period of geologic investigations of
NPR-4 and adjoining areas from 1944 to 1953.

Transportation of men and supplies between the
Umiat base camp and the Killik-Ttkillik region was by
“bush plane’” and tracked vehicles. During the win-
ter a ‘“bush plane” equipped with skis can land on
snow or ice almost anywhere in the mapped area.
In summer a ‘“bush plane” with pontoons can land on
any of the lakes that are at least 2,000 feet long. None
of the rivers in the mapped area are suitable for pontoon
landings, but a skilled pilot can land a small plane with
wheels on a few of the gravel and sand bars. Amphib-
ious vehicles, both the ‘“weasel’” and the larger “LVT,”
were used between Umiat and the mapped area. When
the ground is snow covered, the overland trip can be
made easily in one day. In the summer, however,
when the ground is bare and the rivers are flowing,
the trip is considerably more difficult and usually
requires several days.

Travel within the mapped area was chiefly by
‘“weasel” and boat and on foot. The “weasel” was
found to be the most efficient method of transporting
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personnel and equipment over large areas. If the
route is picked with some forethought, a ‘weasel”
can be taken almost anywhere in the mapped area,
although special care is necessary when crossing hum-
mocky and boulder-strewn areas of glacial drift and
when fording the larger rivers during high water.
Except in a few places, such as along river bars and
stream terraces, ‘“weasel’’ travel seldom exceeds 3 miles
per hour, and because of the ruggedness of the tundra,
it is almost always arduous.

Small boats were used for downstream transportation
on the Killik, Okpikruak, Okokmilaga, Chandler,
Siksikpuk, Anaktuvuk and Nanushuk Rivers. The
passage through the rapids, which invariably occur
where the rivers cross glacial moraines, is apt to be
difficult and even hazardous, and it was often necessary
to “line’’ or ““track” the boat through these stretches.
All the rivers are too shallow to permit use of an
outboard motor.

OBJECTIVES

Between 1944 and 1948 the geologic investigations
in NPR-4 and adjoining areas were concentrated
chiefly in the northern part of the Arctic Slope and
were directed primarily toward testing the petroleum
resources of mid-Cretaceous and younger strata. In
1949 the area of interest was enlarged to include the
southern part of the Arctic Slope, where the primary
objective was the evaluation of the petroleum resources
of limestone of Paleozoic age. This report is based
upon field studies made during 1949 and 1950 and repre-
sents one of the first studies devoted entirely to the belt
of premiddle Cretaceous rocks that crop out in the
southern part of the Arctic Slope. The immediate ob-
jectives of the fieldwork were (1) subdivision and de-
scription of the little known premiddle Cretaceous
strata and (2) preparation of a reconnaissance geologic
map with special emphasis on the delineation of struc-
tures in which Paleozoic limestone is within drillable
depth.

MAPPING METHODS

The geologic map (pl. 50) was compiled from field
data and supplementary photogeologic data. The
inset on plate 50 shows the parts of the mapped area
that were covered by the field investigations. As time
did not permit tracing out all the contacts, faults, and
structural axes in the field, they have been joined or
extended by photogeology, where possible. Those
parts of the mapped area that were not visited in the
field have been mapped entirely by photogeologic
methods.

The density of geologic information on plate 50
varies markedly from place to place. This, of course,
is partly because of differences in the number and extent



412

" of the rock exposures. However, it also reflects the
fact that to gather essential stratigraphic data, it was
necessary to map certain parts in greater detail than
others. In an attempt to unravel the stratigraphic
succession, weeks were spent in detailed mapping and
measuring sections in small areas of well-exposed but
structurally complex pre-Nanushuk Group strata on
Tiglukpuk Creek, Cobblestone Creek, the Kiruktagiak
River, and around Castle Mountain. More data were
gathered in these localities than can be plotted on the
map. On the other hand, only a few scattered obser-
vations were necessary in order to map, with the aid of
aerial photographs, the large tract of gently deformed
rocks of the Nanushuk Group along the northern edge
of the mapped area.

Data collected in the field were plotted directly on
vertical aerial photographs at a scale of 1:20,000 and
later transferred, together with photographic observa-
tions, planimetric maps at a scale of 1:96,000. Of the
many strike and dip readings recorded in the field, only
a few representative ones are shown on plate 50.

The altitudes used to construct the profiles on plate
50 were determined by aneroid barometer.

Stratigraphic sections a few hundred feet or less in
thickness were measured by tape. The measurements
of thicker sections generally were computed graphically
or trigonometrically. For this purpose, horizontal
distances were scaled from aerial photographs or
measured on the ground by alidade or Brunton compass.
Vertical distances were determined by aneroid barom-
eter or measured by alidade or Brunton compass.

PREVIOUS INVESTIGATIONS

Two reports of the early reconnaissance traverses of
the Arctic Slope include descriptions of the rocks in the
Killik-Itkillik region. The first of these reports records
the traverse by F. C. Schrader (1904) across the
Brooks Range and Arctic Slope by way of the John,
Anaktuvuk, and Colville Rivers during the summer of
1901. Schrader subdivided the rocks that crop out
along the Anaktuvuk River within the Killik-Itkillik
region into two mapping units: the Lisburne Formation,
which he assigned to the Devonian, and the Anaktuvuk
Series, which he assigned to the Lower Cretaceous.

The second report describes a traverse along the
Alatna and Killik Rivers by P. S. Smith and J. B.
Mertie, Jr. This was one of several reconnaissance
traverses of the Arctic Slope that were carried out
between 1923 and 1926 in conjunction with the U.S.
Geological Survey’s preliminary exploration program of
NPR—4. The results of all the traverses are incorpo-
rated in a comprehensive geologic report on north-
western Alaska (Smith and Mertie, 1930). This
report includes a geologic map, at a scale of 1:500,000,
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in which the rocks of the Killik-Itkillik region are
subdivided into four mapping units: Lisburne Lime-
stone (Mississippian); chert, limestone, and shale
(Triassic); sandstone and shale (Early Cretaceous);
and sandstone and shale (Late Cretaceous).

No further geologic investigations were undertaken
in the Killik-Itkillik region until 1945; during that
year three separate field parties of the U.S. Geological
Survey traversed the foothills by way of the Killik,
Chandler, and Anaktuvuk Rivers. The Killik River
party was composed of L. A. Warner, chief, C. E.
Kirschner, geologist, and O. Daiber and E. Lebert,
assistants; the Chandler party of G. Grye, chief, K.
Stefansson and E. J. Webber, geologists, and J. Hipple,
G. Hipple, W. G. Banks, and C. R. Metzger, assistants;
and the Anaktuvuk party of R. E. Fellows, chief,
R. M. Chapman and C. T. Bressler, geologists, and
H. B. Post, O. T. Smith, S. P. Schoonover and A. N.
Tetrault, assistants. The principal objective of the
three parties was the study of middle Cretaceous
and younger strata that crop out along the northern
edge of the Killik-Itkillik region and in the adjoining
foothills to the north. The present stratigraphic
nomenclature of these rocks is based in part upon their
work. Their observations in the belt of Early Cre-
taceous and older strata in the Killik-Itkillik region
were limited, owing to the heavy mantle of glacial
drift along the valleys of the rivers that were tra-
versed. Nevertheless, their findings in this belt were
of considerable value in planning the present field
studies.

During the summers of 1947 and 1948 the mapping
and stratigraphic studies of middle Cretaceous and
younger strata in the northern foothills were continued.
In 1947 E. J. Webber and R. L. Detterman traversed
the Nanushuk and lower Anaktuvuk Rivers, and in
1948 R. L. Detterman and W. W. Patton, Jr., reex-
amined the exposures along the lower Chandler River
between the Kiruktagiak River and the mouth.

PRESENT INVESTIGATIONS

This report is based principally on field investigations
during the summers of 1949 and 1950. Supplemental
field data were collected during parts of the 1951
and 1953 field seasons (pl. 50, East half). In 1949
the area that lies west of the Chandler River was
mapped by a field party comprised of W. W. Patton,
Jr., chief, I. L. Tailleur, geologist, B. H. Kent and
D. A. White, field assistants, E. F. Wolfe, cook, and
J. Rosebraugh, mechanic, using three ‘‘weasels” for
transportation of personnel and equipment. During
late April and early May while the ground was still
snow covered, the “weasels” were driven from the base
camp at Umiat to May Lake and seven caches of
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DRAINAGE

The mapped area is drained by four large tributaries
of the Colville River: the Killik, Chandler, Anaktuvuk,
and Itkillik Rivers. All four tributaries head near
the divide of the Brooks Range, flow northward across
the mountains and foothills, and join the Colville
near the edge of the coastal plain. The Colville, in
turn, empties into the Arctic Ocean. Other important
but less extensive rivers draining the mapped area
are, from west to east: the Okpikruak and Okokmilaga,
tributaries of the Killik; the Ayiyak, Kiruktagiak,
and Siksikpuk, tributaries of the Chandler; and the
Kanayut and Nanushuk, tributaries of the Anaktuvuk.
None of these rivers show evidence of structural control
except locally. Apparently their courses were super-
imposed on the present eastward-trending structural
grain of the foothills from a preglacial piedmont surface.

The Killik, Okokmilaga, Chandler, Anaktuvuk,
Nanushuk, and Itkillik Rivers flow across the north
flank of the mountains and southern foothills through
broad deep glacial troughs. In the mountains they
meander along flat-floored alluviated valleys. How-
ever, from the mountain front northward their courses
are marked by white-water rapids as they drop over a
succession of terminal recessional moraines.

The smaller streams have not been so extensively
glaciated. They head high in the mountains a few
miles from the north front, flow down through steep-
walled canyons over cataracts and waterfalls, and
then, with an abrupt decrease in gradient, meander
out across the foothills. Their courses in the foothills
are heavily alluviated with gravels ranging from cobble
size near the mountains to pebble size at the northern
edge of the mapped area. Locally, the streambed
gravels have spread out across the valley to widths
of a mile or more, and the course of the stream is
diverted into a network of braided channels. Such
places are commonly the sites of perennial aufeis
fields.

VEGETATION

Except for ridge tops and steep declivities, the Arctic
Foothills are everywhere cloaked with a thick growth
consisting of sedges, grasses, mosses, lichens, prostrate
bushes, and small flowering plants. In the mountains
the tundra covers the valley bottoms and extends up
the slopes a few hundred feet, where it gives way to
bare rock or talus. Commonly the tundra vegetation,
particularly the sedges, grows in tussocks that locally
are more than 2 feet high. The tussocks are generally
unstable and spaced so that one cannot step from one
tussock to another. As the ground between the tus-
socks is usually soft and swampy, walking across the
tundra is difficult and arduous. Tracked vehicles can
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travel over small tussocks with relative ease, but where
the clumps exceed a foot in height, travel is slow and
rough, especially early in the summer when the tussocks
are still frozen. Grassy meadows occur in swales in
the upland areas and along the marshy valley bottoms
of the main rivers. Lichens and mosses grow most
abundantly in stony areas, such as gravel terraces and
rubbly ridge tops and slopes where the soil mantle is
thin.

No trees grow in the mapped area except stunted
willows along the stream bottoms. The willows are 5
to 20 feet high and as much as several inches in diam-
eter. They increase in size and density northward
across the mapped area, and locally, as along the Ayiyak
River, occur in nearly impenetrable thickets.

SEDIMENTARY ROCKS
GENERAL FEATURES

Rocks ranging in age from Mississippian to Recent
are exposed in the Killik-Itkillik region. They include
upper Paleozoic and Mesozoic sedimentary bedrock,
Mesozoic igneous rocks, and Cenozoic surficial deposits.
A summary of the stratigraphic sequence is listed in the
table below.

Five of the formations listed in the table were
defined as a result of the present stratigraphic studies
on the Killik-Itkillik region and are fully described for
the first time in this report. They are the Siksikpuk
Formation (Permian?), Tiglukpuk Formation (Juras-
sic), Okpikruak Formation, Fortress Mountain For-
mation, and Torok Formation (Cretaceous).* A brief
description of each of these formations has already
been published (Gryc, Patton, and Payne, 1951,
p. 159-162) (Patton, 1956a; b, p. 213-223; 1957,
p. 41-43).

In the rock descriptions that follow, a standard
terminology has been adapted for color, bedding, and
grain size. Color names conform as nearly as possible
with the National Research Council ‘“Rock-Color
Chart” (Goddard and others, 1948). Stratigraphic
units are described as follows: Thin bedded, 1 to 4
inches; medium bedded, 4 to 12 inches;.and thick
bedded, more than 12 inches. The grain size and
textural terminology is based on the Wentworth scale.

MISSISSIPPIAN ROCKS
LISBURNE GROUP
DISTRIBUTION AND TOPOGRAPHIC EXPRESSION

The Lisburne Group includes the oldest rocks exposed
in the Killik-Ttkillik region. Nowhere in the foothills
does the Lisburne crop out in a complete and continu-
ous sequence, but it is well exposed along the entire
southern margin of the mapped area where it forms the
north front of the Brooks Range (fig. 67).

*See footnotes, p. 442, 444, 449,
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Stratigraphic sequence in the Killik-Itkillik Rivers region

System Series Stage Unit name Character Approximate
thickness
(foet)
Recent Flood-plain deposits Gravel, sand, and silt ?
Quaternary Glacial deposits Till and outwash gravel 0-50
Pleistocene N
Upland gravel depoists Outwash gravel 0-50
Upper Cenomanian Ninuluk Formation Marine sandstone 1,200
? ? Nanushuk
Upper and (or) Cenomanian and (or) { Group Chandler Killik Sandstone, siltstone, shale, conglomerate,
Lower Albian gorma- Tongue and coal, predominately nonmarine 2, 800
on
? ?
Tuktu Formation Marine sandstone 950-1, 350
Cretaceous
Lower Albian \\ Torok Formation \\ Shale, s‘gfl“”;g'bo,dmm \ 6,000
7 Sandstone(®) sandstone 2
Fortress Mountain ™~ acrrlmgl?)rxlﬁera?;e \.
Formation \ shale, and siltstone \ 10,000 \
Neocomian Okpikruak Formation* Shale, siltstone, and sandstone 2,200
Mafic intrusive
Igneous rocks \ and extrusive(’?) ’
Tuffaceous rocks
Portlandian(?) Tuffaceous rory Iharted ?
Jurassic Upper graywacke unit* g ¢ %1;% in aunrgt:halse ~ \ ?
Portlandian, Kim- Tiglukpuk Formation* Shale, siltstone, sandstone, and chert 1,500
meridgian, Ozxfordian
Upper Norian, Karnian(?) Limestone member Dark limestone, chert, and shale 175-250
Chert member
Triassic - Shublik
Middle, Lower(?) Anisian, Scythian(?) Formation Shale member Dark shale 0-500
Permian(?) Siksikpuk Formation Shale and siltstone 250-350
3
g Upper Alapah Limestone 1,700
E Mississippian Lisburne Limestone and subordinate shale,
2 Group dolomite, and chert
5 Lower Wachsmuth 530
o . Limestone

*See footnotes p. 442, 444, 449.

Most of the exposures of Lisburne in the foothills
are small fault blocks so intensely crumpled that they
are of little value for detailed stratigraphic study.
However, several thick relatively uncomplicated sec-
tions of the Lisburne Group crop out close to the
mountain front. One of these section occurs along the
Tiglukpuk Creek anticline between the Siksikpuk
River and Natvakruak Lake about 5 miles north of
the Brooks Range. Another forms the west-plunging
nose of a folded thrust plate of the Lisburne on the
Nanushuk River, 1 to 2 miles north of the range.
Another, probably a klippe, makes a narrow east-
trending ridge 2 miles north of the mountains between
the Anaktuvuk River and Tiglukpuk Creek.

A characteristic light-gray weathered surface dis-
tinguishes the Lisburne exposures from all other rocks
in the foothills. The large outliers of Lisburne close
to the mountains form prominent ridges with as much
as 1,500 feet of relief. Generally, their lower slopes
are completely buried by talus, and bedrock is exposed

only along the crests. The small fault blocks of the
Lisburne are usually enclosed by less resistant Mesozoic
strata and typically crop out as isolated pinnacles,
buttes, or abrupt wall-like ridges similar to the one
shown in figure 90, which crosses the valley of the
Kiruktagiak River at The Notch.

PREVIOUS WORK

The Lisburne was first described by F. C. Schrader
(1902, p. 241; 1904, p. 62-66) as the Lisburne Forma-
tion. He designated a type locality at the head of the
Anaktuvuk River in the central Brooks Range, although
the name Lisburne was taken from exposures at Cape
Lisburne on the Arctic coast, 350 miles west of the
type locality.

Further details of the character and distribution of
the Lisburne were added by A. J. Collier (1906, p.
21-26) in the Cape Lisburne area, by E. de K. Lefling-
well (1919, p. 108-113) in the Canning River region,
and by P. S. Smith and J. B. Mertie, Jr. (1930), in the
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central Brooks Range. Smith and Mertie changed
Schrader’s term Lisburne Formation to Lisburne
Limestone.

During the summer of 1949, in connection with the
geologic investigations of NPR—4, A. L. Bowsher and
J. T. Dutro, Jr., systematically examined in considera-
ble detail stratigraphic sections of the Lisburne at
Shainin, Nanushuk, and Itkillik Lakes in the central
Brooks Range. In 1950, 1951 and 1952 studies of the
Lisburne were continued by W. P. Brosgé, H. N. Reiser,
J. T. Dutro, Jr., M. D. Mangus, and others at selected
localities in the Brooks Range eastward to the head-
waters of the Sheenjek River and westward to the
Arctic coast. As a result of these investigations the
Lisburne has been elevated to the status of a group and
subdivided into two formations, the Wachsmuth and
Alapah Limestones, which have their type localities at
Shainin Lake (Bowsher and Dutro, 1957, p. 6).

LITHOLOGY

The Lisburne Group in the Killik-Itkillik region is
predominantly a light-colored clastic fossiliferous lime-
stone with varying but subordinate amounts of dark
shaly limestone, dark shale, chert, and dolomite. The
clastic limestone occurs in beds several inches to several
feet thick and is most commonly brownish gray and
fine to coarse grained. It consists essentially of an
aggregate of calcareous detritus including a large
percentage of fossil fragments; brachiopods, echino-
derms, bryozoans, and corals are abundant throughout,
and several horizons are rich in gastropods and tri-
lobites. Locally, the limestone has been dolomitized
to a varying extent so that the fossil fragments are
partly or entirely destroyed and, in the advanced
stages, a light coarsely crystalline dolomitic limestone
has resulted. Nodules and lenses of dark chert are an
important constituent in many horizons where they
may make up as much as 80 percent of the rock.
Freshly broken pieces of the limestone usually give off a
strong bituminous odor. ‘

The overall aspect of the Lisburne Group is one of
lithologic homogeneity. Along the north slope of the
Brooks Range it has been possible by detailed lithologic
and paleontologic study of numerous well-exposed
sections to differentiate and map the Wachsmuth and
Alapah Limestones (Bowsher and Dutro, 1957).
Locally, members of these units also can be mapped.
In the Killik-Ttkillik region, however, because the
exposures of Lisburne are incomplete and commonly
badly crumpled, it has not been possible to delineate
any of these cartographic subdivisions on plate 50.
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THICKNESS

The base of the Lisburne Group is not exposed in
the Killik-Ttkillik region. The most nearly complete
section, which is approximately 2,200 feet thick, is
exposed on the Tiglukpuk Creek anticline. Based
upon correlations with measured sections of the Lis-
burne Group to the south in the Brooks Range (W. P.
Brosgé and H. N. Reiser, written communication, 1951),
this one is judged to be nearly the full thickness of the

oup.
&t CONTACTS

Along the mountain front west of the Anaktuvuk
River, where the upper contact is best exposed, the
Lisburne is succeeded disconformably by the Siksikpuk
Formation. East of the Anaktuvuk River, however,
the Siksikpuk apparently is missing and the Shublik
Formation disconformably rests on the Lisburne Group.
North of the mountains the stratigraphic relations of
the Lisburne and the younger formations of the foot~
hills are obscure, for the contact is generally faulted.
On Autumn Creek at lat 68°28’ N. and at The Notch
on the Kiruktagiak River, beds of the Tiglukpuk ap-
parently rest disconformably upon the Lisburne Group.
The exposures at both localities are incomplete, how-
ever, and perhaps some of the beds are missing because
of unseen faults.

STRATIGRAPHIC SECTIONS

The thickest sequence of the Lisburne Group north
of the mountains in the Killik-Itkillik region crops out
on the Tiglukpuk Creek anticline at lat 68°21” N. and
long 151°51’ W, A section approximately 2,200 feet
thick was measured on the south flank of the anticline
along the canyon of Tiglukpuk Creek by H. N. Reiser
in 1950, as a part of the detailed stratigraphic investi-
gations of the Lisburne Group (W. P. Brosgé, and
H. N. Reiser, written communication, 1950). Reiser
logged the section in considerable detail and, by correla-
tions with other measured sections in the Brooks Range,
was able to draw the Alpah-Wachsmuth contact. The
section includes the full thickness of the Alapah Lime-
stone, nearly 1,700 feet, and 530 feet of the Wachsmuth
Limestone. Probably not more than a few hundred
feet of lowermost Wachsmuth is missing.

The upper 450 feet of the section is shown graphically
in figure 71 for comparison with other sections of the
upper part of the Alapah Limestone in the mapped
area. The 15-foot black chert and shale member of
the Alapah is 400 feet below the top of the formation.
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Section of Lisburne Group on south flank of Tiglukpuk Creek
anticline on Tiglukpuk Creek, at lat 68°21' N., long 161°61' W.
[Measured with tape by H. N. Reiser, 1950. Graphic section of upper 450 ft, fig. 71]

Permian(?).

Siksikpuk Formation.
Unconformity.
Largely covered. Several slumped cutbanks of red
and green siltstone and shale, locally siliceous.
Mississippian.
Lisburne Group:
Alapah Limestone:

1.
2.

10.

11.

12,

13.

14,

15.

16.
17.

18.

Largely covered. Talus of dark limy shale_
Limestone, massive, light-brownish-gray,
fine-grained, silicified in part; abundant
nodules of silicified limestone and chert
3 in. to 2 ft in diameter. ______________
Limestone, pale-brownish-red, fine-grained._
Limestone, thick-bedded, light-brownish-
gray to dark-gray, fine-grained; 10 per-
cent grayish-black chert___._.__________
Largely covered. Talus of dark-gray very
coarse grained limestone weathering
light brownish gray_________.__________
Limestone, medium-bedded, brownish-
gray, fine- to medium-grained; a little

Limestone, massive, dark-grayish-brown,
coarse grained; 20 percent grayish-black

Limestone, thick-bedded, light-olive-gray,
medium-grained; nodules of white to
pale-brown siliceous limestone 1 to 114 ft
in diameter_________________.________

. Limestone, thin- to medium-bedded, dark-

gray, fine-grained. Interbedded with 10
percent dark-grayish-black chert_ ______
Limestone, thin bedded at bottom to thick
bedded at top; brownish gray to dark
gray, fine grained; 35 percent inter-
bedded brownigsh-gray nodular siliceous
limestone_____ . ____________________.
Limestone, thick-bedded, brownish-gray,
fine- to medium-grained____.__________
Limestone, thin-bedded, dark-gray, fine-
grained ; 80 percent grayish-black nodular
Limestone, thin- t0o medium-bedded,
brownish-gray, fine-grained____________
Limestone, thin- to medium-bedded, dark-
gray, fine-grained; 30 percent inter-
bedded grayish-black chert._____._._____
Limestone, thin- to medium-bedded, black,
very fine grained; 10 percent interbedded
grayish-black chert
Covered.____ . _____________________
Limestone, thin- to medium-bedded, dark-
grayish-black, fine-grained; 50 percent
interbedded black chert_____________._
Black chert and shale member: Lime-
stone, thin- to medium-bedded, shaly,
dark-gray, fine~grained; 20 percent in-
terbedded black chert, float of phosphate
rock

721-953 0—64——3

Thickness
(feet)

50+

61

39

10

10

73

12

12

10

26

18
11

29

15
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Section of Lisburne Group on south flank of Tiglukpuk Creek
anticline on Tiglukpuk Creek, at lat 68°21'N., long 161°61'W.—
Continued

Mississippian—Continued
Lisburne Group—Continued
Alapah Limestone—Continued

19.

20.

21,

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Limestone, thick-bedded, brownish-gray,
coarse-grained; 8 percent interbedded
nodular chert_ . ___.

Limestone, thick-bedded, grayish-orange,
very coarse grained; 4 percent inter-
bedded chert. _ . o __________.

Limestone, thick-bedded, light-olive-gray
to pinkish-gray, coarse-grained to very
coarse grained._ _ __ _________________.__

Limestone, biohermal, crossbedded at top;
thick-bedded, massive, pale-yellowish-
brown, coarse grained. _______________

Limestone, thick-bedded, light-olive-gray,
coarse-grained; interbedded with thin
bands of siliceous limestone and chert. .

Limestone, thick-bedded, moderate-yellow-
ish-brown, medium- to coarse-grained. .

Chert, grayish-black with silicified lime-

Limestone, thick-bedded, light-grown, me-
dium-grained . - _________________.___
Limestone, medium-bedded, pale-yellowish-
brown, medium-grained_________.______
Largely covered. Talus of brownish-gray
medium- to coarse-grained limestone.__
Limestone, thick-bedded, brownish-gray,
medium-grained; interbedded with thin
nodular cherty limestone. Corals abun-

Limestone, thick-bedded, massive, brown,
fine-grained; 4 percent siliceous lime-
stone and chert; lithostrotionoid corals. -

Limestone, thick-bedded, massive, light-
brown, medium- to coarse-grained; litho-
strotionoid corals_. .- ___.___-.

Limestone, thick-bedded, massive, brown-
ish-gray, fine-grained; 3 percent nodular
bedded chert._ - - -

Largely covered. Talus of fine- to medium-
grained brownish-gray to pale-yellowish~
brown thin-bedded limestone_ ... ._._-

Limestone, thin-bedded, shaly, dark-gray,
fine-grained, siliceous; 2 percent chert.

Limestone, coarse-grained, brownish-gray__

Limestone, thin-bedded, dark-gray, fine-
grained; weathers to fissile fragments; 5
percent grayish-black nodular chert____.

Limestone, thin-bedded, dark-gray, fine-
grained; interbedded with brownish-gray
medium-grained limestone_____.__._-_-_

Limestone, thick-bedded, pale-yellowish-
brown, coarse-grained; 1 percent grayish-
black chert nodules__ .. _________--

Limestone, medium- to thick-bedded, dark-
brownish-gray, fine-grained; 1 percent

Thickness
(feet)

21

21

58

14

24

19

13

10

33

85

31

22
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Section of Lisburne Group on south flank of Tiglukpuk Creek | Section of Lisburne Group on south flank of Tiglukpuk Creek
anticline on Tiglukpuk Creek, at lat 68°21' N., long 151°651'W.— anticline on Tiglukpuk Creek, at lat 68°21' N., long 151°61' W.—
Continued Continued

Mississippian—Continued Mississippian—Continued
Lisburne Group—Continued Thickness Lisburne Group-—Continued Thickness

Alapah Limestone—Continued (feet) Alapah Limestone—Continued (feet)

40. Limestone, massive, thick-bedded, medium 64. Limestone, thin-bedded, brownish-gray,
brown, fine-grained___________________ 7 fine-grained__________________________ 12

41. Partly covered. Chiefly dark-gray to brown 65. Limestone, thin- to medium-bedded, fine-
thin- to thick-bedded fine-grained lime- grained, dark-gray; 60 percent silicified_ 9
stone_ - _ .. 50 66. Limestone, thick-bedded, coarse-grained,

42. Limestone, thin- to medium-bedded, brown- olive-gray. Corals. Lessthan 5 percent
ish-gray, fine-grained; chert nodules, 5 black nodular chert __________________ 6
pereent. - . ._ 22 67. Limestone, medium- to thin-bedded, gray-

43. Covered. ... 7 ish-black, coarse-grained; 30 percent

44. Limestone, shaly, brownish-gray, very fine grayish-black nodular chert___________ 15
grained_ _ ___________________ (R, 14 68. Dolomite, medium-bedded, pinkish-gray,

45. Limestone, very thick bedded, coarse- fine- to medium-grained; 30 percent gray-
grained, pale-yellowish-brown; interbed- ish-black, nodular chert. . _____________ 24
ded with medium-bedded brownish-gray 69. Chert, black, glassy--. . .. ... 5
fine-grained limestone; lithostrotionoid 70. Limestone, dolomitic, thick-bedded, pink-
corals_ . ..__. 21 ish-gray, fine-grained; 40 percent nodular

46. Limestone, thick-bedded, brownish-gray, chert . . _ o l_-- 18
fine-grained; about 7 percent black nodu-~ 71. Covered. . _ . . 30
lar chert__ _____ ... 4 72. Limestone, thick-bedded, pinkish-gray, fine-

47. Limestone, thick-bedded, light-olive-gray, grained. _ ____ .. _____.. 6
coarse-grained._ . _______________.____. 6 73. Limestone, thin-bedded, fine-grained, gray-

48. Limestone, medium-bedded, fine-grained, ish-black.__ ________________________ 4
brownish-gray to grayish-black; litho- 74. Limestone, medium-bedded, nodular, brown-
strotionoid corals_____________________ 21 ish-gray, fine- to medium-grained; locally

49. Limestone, medium- to thick-bedded, silieified___ - - 13
brownish-gray, fine-grained; interbedded 75. Covered. . e 157
with thin beds of very light gray cherty 76. Limestone, thin-bedded, brownish-gray,
limestone__._________________________ 32 fine-grained; grayish-black chert nodules

50. Limestone, thin-bedded, fine-grained, and lenses__ ..o . ... 20
brownish-gray; interbedded with thin 77. Limestone, breecciated__.________________ 2
nodular cherty limestone______________ 5 78. Covered e 45

51. Covered. . 9 79. Limestone, shaly, brownish-gray to dark-

52. Limestone, thin-bedded, shaly, brownish- gray, fine-grained . . . .. __.____________ 25
gray, fine-grained; interbedded with 80. Limestone, thick-bedded, light-olive-gray,
black nodular chert-_ .. _.___________ 19 coarse-grained _ _ . ________ oo 3

53. Limestone, thick-bedded, olive-gray, coarse- 81. Limestone, shaly, dark-gray, fine-grained.. 6%
to fine-grained; 10 percent grayish-black 82. Limestone, massive, dark-gray, fine-grained. 4
chert nodules________________________ 7

54. Limestone, thick-bedded, light-olive-gray, Thickness of Alapah Limestone________ 1,686+
coarse-grained; 5 percent grayish-black
nodular chert___________________._____ 10 Wachsmuth Limestone:

55. Limestone, medium-bedded, brown, fine- 83. Limestone, shaly, brownish gray, fine-
grained_ _. __________________.__.._____ 4 grained._ _ _ __ - 4

56. Limestone, thin-bedded, grayish-black, fine- 84, Limestone, shaly, dusky-brown, fine-
grained, dolomitic; some chert nodules. _ 9 grained; 15 percent interbedded grayish-

57. Limestone, thick-bedded, brownish-gray, black nodular chert__._____________.___ 13
fine-grained______ . _._ . __________._____ 9 85. Limestone, thick-bedded, brownish-gray,

58. Covered___________________________.__ 5 fine- to medium-grained_______.________ 2
59. Dolomite, gray, very fine grained, highly 86. Covered__________________ . .. 3
fractured; caleite veinlets.____ _________ 25 87. Limestone, shaly, brownish-gray, fine-

60. Limestone, medium- to thick-bedded, grained; 15 percent grayish-black nod-
brownish-gray, fine-grained____________ 10 ular chert__ _ ___ _ o ______. 10

61. Limestone, medium-bedded, brownish-gray, 88. Limestone, thick-bedded, brown, very fine
fine- to medium-grained; partly silicified .- 12 to fine-grained. Abundant fossils_.____._ 25

62. Covered.___ . _________________________ 8 89. Limestone, thick-bedded, brownish-gray,

63. Limestone, thick-bedded, brownish-gray, fine-grained; interbedded with shaly nod-
fine-grained_________________________. 31 ular limestone  __ _____________________ 14
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Section of Lisburne Group on south flank of Tiglukpuk Creek
anticline on Tiglukpuk Creek, at lat 68°21'N., long 151°61' W.—
Continued

Mississippian—Continued
Lisburne Group—Continued

Thickness
Wachsmuth Limestone—Continued (feet)
90. Limestone, thin-bedded, brownish-gray,
nodular, fine-grained; 35 percent inter-
bedded grayish-brown chert_____._____. 22
91. Limestone, massive, thick-bedded, grayish-
orange-pink, coarse-grained..______.____ 3
92. Dolomite, thick-bedded, grayish-orange-
pink, coarse-grained . . ______._________ 10
93. Covered. . _ . 14
94. Limestone, shaly, dark-gray, fine-grained.__ 4
95. Covered. .. oo 17
96. Limestone, shaly, dark-gray, fine-grained;
35 percent interbedded black nodular
chert_ _ L _____ 14
97. Limestone, thick-bedded, olive-gray, coarse-
grained; abundant fossils._____________ 2

98. Limestone, thin-bedded, dark-gray to gray-
ish-black, fine-grained; 15 percent gray-
ish-black nodular chert________________ 17

99. Limestone, thick-bedded, olive-gray, fine-

to medium-grained; 20 percent gray-

ish-black nodular chert________.________ 8
Limestone, shaly, black, fine-grained. Pos-

sible small fault______________________ 1
Limestone, thin- to medium-bedded, brown-

ish-gray, fine- to medium-grained; 15

percent nodular chert_________________ 8
Covered. Talus of limestone as in unit

O e e e 19
Limestone, thin-bedded, nodular, silicified,

dark-gray, fine-grained..______.__.____.__ 2
Limestone, thick-bedded, brownish-gray,

medium- to coarse-grained, interbedded

with thin bands of nodular chert______. 10
Limestone, thin-bedded, nodular, dark-

gray, fine-grained; 20 percent chert in

thin nodular beds__.____________.___.__._ 35
Limestone, thick-bedded, olive-gray, coarse-

grained, biohermal . _________________ 4
Limestone, shaly, nodular, dark-gray, fine-

grained; 60 percent interbedded grayish-

black chert_ . ___ _______________.______ 7
Limestone, thick-bedded, olive-gray, coarse-

grained, biohermal . _ _ ________________ 4
Limestone, shaly, grayish-black, fine-

grained; 15 percent interbedded nodular

chert . _ . .. 35
Limestone, thick-bedded, olive-gray, me-

dium- to coarse-grained; interbedded

with thin bands of shaly limestone_____ 13
Limestone, thin-bedded, dark-gray, fine-

grained; 5 percent interbedded grayish-

black ehert- ... _____________________ 20

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112. Limestone, medium-bedded, dark-gray,
fine-grained; containing two massive beds
of medium-gray fine-grained limestone. _ 12
113. Covered. . .. 39
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Section of Lisburne Group on south flank of Tiglukpuk Creek
anticline on Tiglukpuk Creek, at lat 68°21 N., lony 161°651' W.—
Continued

Mississippian—Continued
Lisburne Group—Continued

Thickness

Wachsmuth Limestone—Continued (feet)

114. Limestone, thick-bedded, brownish-gray,
fine-grained; calcite veinlets_ - _________ 24

115. Limestone, medium-bedded, brownish-gray,

fine-grained; 20 percent interbedded
grayish-black chert___________________ 5

116. Limestone, massive, thick-bedded, olive-
gray, medium- to coarse-grained.______ 18

117. Limestone, medium- to thick-bedded,

brownish-gray, fine-grained; interbedded

with thin bands of siliceous limestone and
chert _ _ e 15

118. Covered. Shaly limestone. Possible bed-
ding fault_ _________________________. 9
119. Chert, massive, brownish-gray .. _...._._ 2

120. Limestone, thin-bedded, fine- grained,
brownish-gray _ .- 12

121. Limestone, massive, thick-bedded, olive-
gray, medium- to coarse-grained_______ 6

122. Limestone, shaly, grayish-black, fine-
grained . _ _ ... 4

123. Limestone, massive, thick-bedded, dark-

gray to grayish-black, fine- to medium-
grained . _ _ . 15

124. Limestone, thin-bedded, nodular, dark-

gray, fine-grained; 20 percent inter-
bedded siliceous limestone and chert____ 20

125. Limestone, massive, thick-bedded, brown-
ish-gray, very coarse grained.___ ___.____ 12

Not exposed, axis of Tiglukpuk Creek anticline.

Thickness of partial section of Wachsmuth

Limestone _ _ . _ oo 533
Total thickness of measured section__________. 2,219+

Two partial sections of the uppermost part of the
Lisburne Group were measured in the Killik-Itkillik
region, one in the Monotis Creek-Kiruktagiak River
area (lat 68°22730"” N., long 152°53” W.) and the other
on Skimo Creek in the Tiglukpuk Creek basin (lat
68°17” N., long 151°53’ W.) They are of particular
interest because they (1) show the nature of the upper
contact of the Lisburne Group, (2) are composed
predominantly of a dark limestone-shale-chert litho-
facies in place of the normal light-colored bioclastic
limestone facies, (3) contain a unique cephalopod fauna,
and (4) contain deposits of low- and medium-grade
phosphate rock. In figure 71 the two sections are
shown graphically and are correlated with the upper-
most beds of Reiser’s Tiglukpuk Creek anticline
section.

The dark limestone-shale-chert facies that character-
izes these sections of the upper beds of the Lisburne
Group apparently interfingers eastward with the light
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bioclastic limestone facies and, according to W. P.
Brosgé and H. N. Reiser (written communication,
1951), pinches out entirely a short distance east of
Shainin Lake. Within the dark limestone-shale-chert
facies is a distinctive sequence of soft grayish-black
shaly limestone and phosphate rock that contains an
abundant goniatite fauna. This sequence makes an
excellent marker horizon in the upper part of the
Lisburne Group, and in the Shainin Lake area it has
been referred to as the black chert and shale member
of the Alapah Limestone by Bowsher and Dutro (1957,
p. 6). In the Monotis Creek section the black chert
and shale member is 67 feet thick, and in the Skimo
Creek section it is 96 feet thick. However, it must
thin northward rapidly, for in Reiser’s measured
section on the Tiglukpuk Creek anticline it is only 15
feet thick.

In the Killik-Ttkillik region the black chert and shale
member is especially significant, because the goniatite
fauna contains a number of forms, including several
new species, that have not been reported elsewhere in
the Lisburne (Gordon, 1957). In addition, the ex-
posures on Monotis and Skimo Creeks contain the
thickest deposits of phosphate rock yet found in
northern Alaska (see p. 497).

Section of Alapah Limestone, Lisburne Group, in cutbanks on
Monotis Creek at lat 68°22%' N., long 152°53' W.

[Measured with tape by W. W. Patton, Jr., 1949. Graphic section, fig. 71]
Thickness
(feet)
Permian(?).
Siksikpuk Formation: Grayish-red and dusky yellow-
green shale and siltstone.
Covered interval ________________________________ 30
Mississippian.
Lisburne Group:
Alapah Limestone:
1. Shale, black, pyritifecous, fossiliferous__._____ 6
2. Limestone, thin- to medium-bedded, dense,

dark-gray, siliceous. Subordinate grayish-

black silty shale_________________________ 11
3. Limestone, medium-bedded, dense, dark-gray,

siliceous. Subordinate dark-gray shaly

limestone. Nodular chert becomes abun-

dant near base_._.______________________ 52

4. Limestone, thick-bedded, dense, dark-gray,
blocky weathering, siliceous. Subordinate
dark-gray shaly limestone. Black chert
nodules and lenses abundant______________ 42

5. Limestone and shale. Interbedded dark-gray
thick-bedded fine-grained limestone and
grayish-black caleareous shale. Black nodu-
lar chert abundant______._______________ 71
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Section of Alapah Limestone, Lisburne Group, in cutbanks on
Monotis Creek at lat 68°22%'N., long 152°53' W.—Continued

Mississippian—Continued
Lisburne Group—Continued
Alapah Limestone—Continued
6, 7. Black chert and shale member:
6. Shale, limestone, phosphate rock.
Poorly exposed. Dark-gray to gray- \
ish-black calcareous shale, shaly lime-
stone, phosphatic shale, phosphatic
limestone, and oolitic phosphate rock.
Grayish-black dense siliceous fossil-
iferous concretions as much as 4 ft in

Thickness
(feet)

diameter_. . ____________.____ 59
7. Chert, massive, dark-gray..__._.._...8
Thickness of black chert and shale member. . 67

8. Limestone, thick-bedded, coarse-grained, light-
brownish-gray, clastic. Minor black chert
nodules. Subordinate  dark-gray  thin-
bedded limestone. Upper surface slightly
undulatory and nongradational_ __________ 30

9. Limestone, medium-bedded, grayish-black,
fine-grained; 50 percent lenses and nodules
of black chert_ . ___ . ________________ 21

10. Limestone. Interbedded medium- and thick-
bedded brownish-gray coarse-grained
clastic limestone and thin- to medium-
bedded dark-gray fine-grained siliceous
limestone; 30 percent black chert and cherty
limestone lenses and nodules._____________ 48

11. Limestone, massive, brownish-gray, coarse-
grained, clastic. Near base are lenses of
light- to dark-gray chert that weather
white_ _ oo 27
Not exposed, center of anticline.

Total thickness of Alapah Limestone exposed. 375
Section of Alapah Limestone, Lisburne Group, on Skimo Creek
at lat 68°17" N., long 161°63' W.

[Measured with tape by H. N. Reiser, 1950, and W. W. Patton, Jr., 1953. Graphic
section, fig. 71]

Permian(?).
Siksikpuk Formation: Shale, grayish-red and dusky
yellow-green.

Unconformity.
Mississippian.
Lisburne Group: Thickness
Alapah Limestone: (feet)
1. Shale, ealcareous, dark-gray, iron-stained____. 38
2. Shale and siltstone, caleareous, dark-gray____ 64
3. Limestone, glauconitic, coarse-grained, light-
gray, green-weathering______________.______ 1
4. Limestone, thin- to medium-bedded becoming
shaly toward top, dense, dark-gray._._..__.. 24
5. Limestone, medium- to thick-bedded, light-
olive-gray; interbedded siliceous limestone. - 6

6. Limestone, thick-bedded, dusky-brown, fine-
grained; 10 percent siliceous limestone
nodules . _ oo 5
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Section of Alapah Limestone, Lisburne Group, on Skimo Creek at
lat 68°17" N., long 161°63 W.—Continued

Mississippian—Continued
Lisburne Group—Continued
Alapah Limestone—Continued
7. Limestone, medium-bedded, dark-gray, fine-
grained; 15 percent siliceous limestone, 10
percent nodular chert. .. ________________ 18
8. Limestone, thin-bedded, dark-gray, fine-
grained, partly silicified; 50 percent grayish-
black nodular c¢hert______________________
9. Limestone, medium- to thick-bedded, dark
gray, fine-grained; minor nodular chert.___ 15
10. Limestone, thin-bedded, grayish-black, fine-
grained; 30 percent interbedded nodular

Thickness
(Jeet)

100

chert .. 12
11. Limestone, thick-bedded, dark-gray, fine-
grained; minor chert nodules.._____________ 5

12. Limestone, thin- to medium-bedded, brown-
ish-gray, very fine grained; 20 percent
interbedded nodular brownish-gray chert___ 44

13. Limestone, shaly, dark-gray, very fine grained;

15 percent interbedded nodular grayish-

black ehert. . __. 30
14. Limestone, thick-bedded, dark-gray, fine-

grained; minor bedded chert______________ 5
15. Limestone, medium-bedded, dark-gray, fine-

grained; 15 percent nodular chert__________ 4

16. Limestone, thin-bedded, fine-grained, dark-
gray, hackly fracturing; 30 percent black

nodular chert___________________________ 21
17. Limestone, thick-bedded, pinkish-gray, medi-

um-grained. . _ . ____ 5
18. Limestone, thin-bedded, dark-gray, fine-grain-

ed; 30 percent nodular bedded chert_._____ 45
19. Limestone, shaly, fine-grained, dark-gray_..__ 76

20. Interbedded thick-bedded siliceous dark-gray
fine-grained limestone and dark-gray fine-
grained shaly limestone_ . ________________ 15

21-24. Black chert and shale member:
21. Grayish-black calcareousshale, limestone,
and oolitic phosphate rock.____.___ 12
22. Limestone, grayish-black, massive_ _._5
23. Dark-gray to grayish-black shaly lime-
stone, phosphatic s-a'e, phosphatic lime-
stone, and oolitic phosphatic rock. .20
24. Interbedded grayish-black calcareous
shale and grayish-black shaly lime-

* Thickness of black chert and shale member- 96
25. Limestone, dolomitic, coarse-grained, pinkish-
gray; 40 percent interbedded grayish-black
siliceous limestone and chert. Top contact
undulating. . _ ... __ 25

Base of measured section.
Total thickness of measure section of Alapah Lime-
654

The stratigraphic interval between the black chert
and shale member and the top of the Lisburne is about
200 feet in the Monotis Creek section and 530 feet in
the Skimo Creek section (fig. 71). The difference
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appears to be due, at least in part, to differential
erosion before deposition of the Siksikpuk Formation.

Another important exposure of the upper part of
the Lisburne Group occurs along a narrow belt that
crosses the valley of the Kiruktagiak River at The
Notch (fig. 90). Here the outcrops of the Lisburne,
which appear to be along the upthrust edge of a south-
dipping fault block, are so crumpled and broken that
no stratigraphic measurements could be made. Both
the light bioclastic limestone facies and the dark
limestone-shale-chert facies are present. The black
chert and shale member containing a well-preserved
goniatite fauna (colln. 49APa399, 45AGrl6) is
partly exposed.

Strata of the uppermost part of the Lisburne Group
also crop out as a series of sharp jagged discontinuous
ridges along two narrow east-striking bands between
the Okpikruak River and Verdant Creek. Although
there are no exposures between Verdant Creek and the
Okokmilaga River, outcrops of similar rock in the
Okokmilaga valley indicate that these two belts
probably extend as far east as the Okokmilaga. The
sequence exposed.along these two bands is chiefly the
dark limestone-shale-chert facies and is abundantly
fossiliferous (colln. 49ATr399).

AGE

The Lisburne Group was originally assigned by
Schrader to the Devonian (1904, p. 62-67). A few
years later, however, Collier established the age as
Mississippian on the basis of his collections from Cape
Lisburne (1906, p. 21-26). Bowsher and Dutro
(1957, p. 6) assigned the Wachsmuth Limestone an
Early Mississippian age and the Alapah Limestone
a probable Late Mississippian age.

Fossil collections from the stratigraphic section of
the Tiglukpuk Creek anticline are representative of
the fauna of the Lisburne Group in the Killik-Ttkillik
region. The collections listed below with Paleozoic
locality numbers, were identified by A. L. Bowsher
(written communication, 1951).

Collections from stratigraphic section of the Lisburne Group on the
south flank of the Tiglukpuk Creek anticline on Tiglukpuk Creek
(. 421

50ARrF43, USGS 11801, unit 10:

Echinoconchus sp.
50ARrF48, USGS 11800, unit 31:
“Buztonia’ cf. ‘‘B.” muir-woodi Paeckelmann
Munella? adonis (Bell)
50ARrF49, USGS 11799, unit 34:
Bellerophon sp.
Naticopsis of. Naticopsis suturicompta Yochelson and Dutro

50ARrF53, USGS 11798, unit 41:

Cystodictya sp.
“Dictyoclostus” sp.
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Collections from stratigraphic section of the Lisburne Group on the
south flank of the Tiglukpuk Creek anticline on Tiglukpuk Creek
(p. 421)—Continued
50ARrF53, USGS 11798, unit 41—Continued
Echinoconchus aff. E. biseriatus (Hall)
Spirifer n. sp.
Camarophoria explanata McChesney
Bairdia cestriensis Ulrich
Glyptopleura sp.

50ARrF54, USGS 11796, unit 79:
Spirifer sp. indet.
Pectenid pelecypod, indet.

50ARrF55, USGS 11797, unit 75:

Lithostrotion aff. L. asiaticum Yabe and Hayasaka

50ARrF56, USGS 11795, unit 88:

“Zaphrentis” sp.
“ Dictyoclostus”’ aff, “‘D.” crawfordsvillensis (Weller)
Brachythyris suborbicularis (Hall)
50ARrF62, USGS 11793, unit 100:
“Buztonia” of. ‘B.” viminalis (White)
Spirifer sp.
Brachythyris suborbicularis (Hall)
50ARrF63, USGS 11792, unit 106:
Spirifer floydensis (Weller)
Spirifer sp.
Pectenid pelecypod, indet.
Phillipsia sp.

50ARrF64, USGS 11791, unit 111:
Brachythyris aff. B. suborbicularis (Hall)
Torynifer aff. T. pseudolineata (Hall)

50ARrF65, USGS 11790, unit 125:

“Zaphrentis” of. “Z.” konincki Milne Edwards and Haime
Spirifer cf. S. subaequalis (Hall)
Spirifer sp.

Fossil collections from exposures of the uppermost
part of the Lisburne Group are listed below with Paleo-
zoic locality numbers. Collections 50AKe226, 228,
233, 243, and 50ARr57 were examined and identified by
A. L. Bowsher (written communication, 1951). The
brachiopods in collections 49APa384, 389, 390, 391,
399, 49ATr399, 51ABe7F, and 50ARr59 were identified
by J. T. Dutro, Jr., and the cephalopods by Mackenzie
Gordon, Jr. (written communications, 1953, 1957).

Collections from stratigraphic section of the Alapah Limestone on
Monotis Creek (p. 424)

49APa384, USGS 10862, base of unit 5:

Letorhynchus cf. L. carboniferum Girty
Moorefieldella? sp.
Quadratia cf. Q. hirsutiformis (Walcott)
Martinia aff. M. glaber (J. Sowerby)
Bemberia? inumbilica, Yochelson and Dutro

49APa389, USGS 10863, unit 1:

Leiorhynchus sp.
Chonetes aff. C. oklahomensis Snider
Quadratia cf. Q. hirsutiformis (Walcott)

49APa390, USGS 10864, and 53APal03, USGS (4149, unit 6;
Moorefieldella cf. M. eurekensis (Walcott)
Caneyella cf. C. percostata Girty
Aviculopecten sp.

Bactrites? carbonarius Smith?
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Collections from stratigraphic section of the Alapah Limestone on
Monotis Creek (p. 424)—Continued

49APa390, USGS 10864 and 53APa103, USGS 14149, unit 6—
Continued
Knightoceras pationt Gordon
Beyrichoceras micronotum (Phillips)
Goniatites crenisiria Phillips (wide form)
Qirtyoceras arcticum Gordon
Entogonites borealis Gordon
Dimorphoceras algens Gordon
49APa391, USGS 10865, within interval of units 2 to 5:
Productus sp.
Productoid brachiopod, indet.
51ABe7F, USGS 12780, unit 6:
Platycrinites sp. (columnal)
Entogonites borealis Gordon

Collections from stratigraphic section of the Alapah Limestone on
Skimo Creek (p. 424)

50AKe226, USGS 12342, basal 10 ft of unit 4:
Undetermined solitary coral
Crurithyris? sp. indet.
“Avonia’ moorefieldana (Girty)
Quadratia aff. Q. hirsutiformis (Walcott)
Euphemites sp.
Bembexia? inumbilica Yochelson and Dutro
50AKe228, USGS 12343, upper 38 ft of unit 2:
Linoproductus sp.
“ Avonia’’ moorefieldana (Girty)
Quadratia aff. Q. hirsutiformis (Walcott)
50AKe233, USGS 12344, basal 10 ft of unit 4:
Several undetermined solitary corals.
Bembeaza? aff. B.? inumbilica Yochelson and Dutro
50AKe243, USGS 12345, interval of units 2—4:
Orbiculoidea sp. undet.
Leiorhynchus carboniferum Girty
“ Avonia”’ moorefieldana (Girty)
50ARrF57, USGS 11805, urit 5:
Gigantoproductus aff. G. latissimus (Sowerby)
50ARrF59, USGS 11804, interval of units 21 to 24:
Euloxoceras sp.
Sudeticeras alaskae Gordon
Eothalassoceras aurorale Gordon

Collections from the black chert and shale member of the Alapah
Limestone, east side of Kiruktagiak River at The Notch, lai
68°25' N., long 152°49" W. (p. 425)

49APa399, USGS 10866, and 45AGr16, USGS 9188:
Spirifer sp.
Aviculopecten sp.
Posidonia cf. P. wapanuckensis (Girty)
Gastropod, indet.
Rayonnoceras? sp.
Bactrites? carbonarius Smith
Kionoceras? sp. C
sp. D
Dolorthoceras medium Gordon
Dolorthoceras? aff. D. crebriliratum (Girty)
Adnatoceras alaskense Gordon
Stroboceras crispum Gordon
Beyrichoceras micronotum (Phillips)
Sp.
Goniatites crenistria Phillips (wide form)
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Collection from east side of Middle Fork of Okpikruak River, lat
68°33' N., long 153°31" W. (p. 425). Slratigraphic position
uncertain

49ATr399, USGS 10868:

Fragments of zaphrentoid coral, indet.
Leiorhynchus cf. L. carboniferum Girty
Letorhynchus sp.

Moorefieldella cf. M. eurekensis (W alcott)
Chonetes sp.

Quadratia aff. Q. hirsutiformis (Walcott)
Ambocoelia? sp.

Leda sp.

Pelecypod, indet.

Glabrocingulum? sp.

Lozonema? sp.

Cephalopod?, indet.

Ostracode, indet.

Of particular interest are the cephalopods from the
black chert and shale member of the Alapah Limestone,
which have been described in detail by Gordon (1957)
in a separate report. On the basis of the cephalopods,
Gordon can date the black chert and shale member
with certainty as late middle Viséan and early late
Viséan. Gordon (p. 15) states:

The beyrichoceratids have their closest counterparts in the
upper part of the Goniatites mazimus (B,) zone of the British
Isles. Therocks with Goniatites crenistria Phillips and associated
cephalopods seem to be equivalent to the G. crenistria (P,a)
subzone. Of interest is the occurrence of Beyrichoceras micro-
notum (Phillips) with G. crenistria at two Alaskan localities.
Most of the British records place B. micronotum in the Goni-
atites mazimus (B;) zone several tens of feet below the earliest
occurrence of G. crenistria.

* * * * *

Sudeticeras alaskae Gordon n. sp. appears to be nearest to
8. regina Bisat from the Goniatites elegans (Py.) subzone. Sudeti-
ceras is not found in lower beds in England, but is rather common
in the higher Goniatites granosus (P,;) zone.

* * * * *

Goniatites correlating with the Q. crenistria (P;.) subzone
(zone ITla of Schmidt) are widespread in Europe and North
Africa. In the United States they ocecur in the Moorefield
Formation of Arkansas and the lower part of the Chainman
Shale in western Utah and eastern Nevada.

Dutro (written communication, 1953) also notes the
similarity of the black chert and shale member fauna
and the Moorefield Formation fauna of Arkansas. He
states: “The Moorefield, in recent years, has been con-
sidered of Meramec age and the correlation among these
faunas is important in suggesting the relationship
between British and North American mid-continent
lower Carboniferous sequences.”

PERMIAN(P) ROCKS

SIKSIKPUK FORMATION

The name Siksikpuk Formation has been introduced
to designate the sequence of shale and siltstone that
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occurs above the Lisburne Group and below the Shublik
Formation (Triassic) in the central Arctic Foothills and
Brooks Range provinces of northern Alaska (Patton,
1957). This sequence forms a well-defined stratigraphic
unit and has been mapped from the Anaktuvuk River
as far west as the Kiligwa River. It is typically exposed
in a series of cutbanks on Tiglukpuk Creek and its trib-
utaries, and derives the name from the Siksikpuk River,
to which Tiglukpuk Creek is a major tributary.

DISTRIBUTION AND TOPOGRAPHIC EXPRESSION

In the Killik-Ttkillik region the Siksikpuk Formation
is exposed west of the Anaktuvuk River, principally
along a narrow belt at the front of the mountains. Out-
crops are also scattered north of the mountains on the
Tiglukpuk Creek anticline and flanking the two bands
of the Lisburne Group that extend eastward from the
Okpikruak River to the Okokmilaga River, 10 miles
north of the mountain front. A small patch of the
Siksikpuk Formation is surrounded by glacial drift a
short distance east of the Killik River at lat 68°31’30" N.

The Siksikpuk Formation and the overlying Shublik
Formation have not been differentiated in most places
on plate 50. Both formations are structurally incompe-
tent and everywhere are complexly infolded and in-
faulted. Since they are also nonresistant to erosion and
are therefore poorly exposed, it is practically impossible
to map them separately at a reconnaissance scale, par-
ticularly in the interstream areas.

Of the few outcrops that are found in the mapped
area, most occur along steep cutbanks. Even these ex-
posures, however, generally have slumped to such an
extent that bedding and structure are not discernible.
In the interstream areas outcrops are confined to small
patches of chert rubble.

The Siksikpuk is sufficiently well exposed to allow
stratigraphic measurement at only two localities, Tig-
lukpuk Creek and Kiruktagiak River. The series of
cutbanks on Tiglukpuk Creek and its eastern tributaries
is the more complete section and has been designated
the type locality (Patton, 1957).

The Siksikpuk and Shublik Formations, composed
predominantly of soft shales, are everywhere deeply
eroded. The east-trending belt of these two formations
along the mountain front is marked topographically by
a series of saddles, draws, and subsequent stream valleys
bordered on the south by the massive escarpment of the
Lisburne Group and on the north by irregular foothills
composed of Jurassic and Cretaceous sandstone and
conglomerate.

PREVIOUS WORK

Before the recent geologic investigations of Naval
Petroleum Reserve No. 4, no rocks younger than the
Lisburne Group and older than the Shublik Formation
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had been recognized in the central foothills. In the
Canning River region of the eastern Brooks Range,
Leffingwell (1919, p. 113-115) described a sequence
of “about 300 feet of light sandstone or dark quartzites’”
that occurs between the Lisburne Group and the
Shublik Formation, which he named the Sadlerochit
Sandstone.  Although both the Sadlerochit and
Siksikpuk occupy the same stratigraphic position
relative to the underlying Lisburne Group and the
overlying Shublik Formation, neither the lithology nor
the fauna of the two formations is alike.

LITHOLOGY

The Siksikpuk Formation is composed chiefly of
variegated green, gray, and dark-red shale and siltstone
that locally are notably calcareous, cherty, or ferru-
ginous. All gradations from thin fissile clay shale to
6-inch beds of siltstone occur. Ellipsoidal concretions
of barite as much as several feet in maximum diameter
characterize the lower two-thirds of the sequence.
The variegated nature and the bright-yellow and
orange weathering of the ferruginous beds serve to
distinguish, even at a distance, the Siksikpuk Formation
from the gray limestone and dark shale and chert of
the underlying Lisburne Group and from the dark
shales of the overlying Shublik Formation.

THICKNESS

At the type locality on Tiglukpuk Creek the Sik-
sikpuk Formation is 350 feet thick. It thins westward
to between 200 and 250 feet in the area of the Kiruk-
tagiak River, apparently because of pre-Shublik erosion.

CONTACTS

Everywhere, the Siksikpuk Formation appears to
rest disconformably upon rocks of the Lisburne Group.
Several feet of thoroughly oxidized clay and silt mark
the lower contact at the type locality.

In most places the Siksikpuk is overlain discon-
formably by the Shublik Formation, although locally
inconclusive evidence suggests that the Siksikpuk
may be overlain by formations of Jurassic or Cretaceous
age. At the type locality the top few feet of the
Siksikpuk are oxidized and the upper 115 feet appear
to have been silicified (fig. 72).

STRATIGRAPHIC SECTIONS

The Siksikpuk Formation is not completely exposed
at any one locality. The type section is a composite
of two outcrops, about 2 miles apart, along a narrow
belt of exposures of the Siksikpuk Formation that
parallels and lies immediately adjacent to the north
front of the Brooks Range. Both outcrops have enough
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distinctive marker horizons so that the two can be
correlated and a complete section compiled. The
composite thickness totals 354 feet, of which the basal
62 feet was measured in the cutbank on the east side of
Skimo Creek at lat 68°17" N., long 151°53" W.
The remainder of the section was measured in the cut-
bank on the east side of a small tributary to Tiglukpuk
Creek at lat 68°17” N., long 151°48’ W.

Composite type section of Stksikpuk Formation, Tiglukpuk Creek
area. Basal 62 feet at lat 68°17' N., long 161°63" W.; upper
292 feet at lat 68°17' N., long 161°48' W.

[Measured with tape by A. 8. Keller and W, W, Patton, Jr., 1950, Graphie section,

fig, 72]
Thickness
(feet)

Triassie.

Shublik Formation: Shale, grayish-black, brittle; sub-
ordinate lenses of intercalated gray siliceous lime-
stone.

Unconformity.

Permian(?):

Siksikpuk Formation:

1. Shale, medium- to dark-gray and dusky-yellow-
green, silty and cherty; breaks with a hackly
fracture; subordinate grayish-red shale and
medium-gray calcerous siltstone that weathers
grayish-orange. - ___ . __________._______.__ 75

2. Siltstone, dark-greenish-gray and medium-gray to
medium-dark-gray, cherty, medium-bedded;
subordinate interbedded dark-gray shale; locally
weathers dark yellowish orange__ ____.________ 40

3. Shale, dusky-yellow-green at base becoming dark
gray near top, silty; scattered ellipsoidal barite
concretions as much as 2 ft long and 10 in.
thick. _ .o e mmm———m—mem 32

4. Shale and siltstone; grayish-red and dusky-yellow-
green calcareous shale interbedded with medium-
bedded grayish-red-weathering, dusky-yellow-
green cherty siltstone; minor amounts of

medium- to dark-gray siltstone and shale_______ 145
5. Siltstone, medium-gray to dusky-yellow-green,
caleareous, medium-bedded; pyrite nodules and
pyritized fossils . . _ . ___ .. 30
6. Shale, grayish-red and dusky-yellow-green______. 32
Total thickness of Siksikpuk Formation______ 354
Unconformity.
Mississippian:

Lisburne Group:
Alapah Limestone: Shale, caleareous, dark-gray.

A second section was measured on the upper
Kiruktagiak River and its tributary, Monotis Creek,
near the mountain front. A covered interval obscures
both upper and lower contacts, but the overlying
Shublik Formation and the underlying Lisburne Group
appear to be concordant with the Siksikpuk, and there
is no indication of faulting between them.
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FIGURE 72.—Correlated columnar sections of the Siksikpuk Formation.

Section of Siksikpuk Formation, upper Kiruktagiak River area,
lat 68°23' N., long 162°62" W.
[Measured with tape by W. W. Patton, Jr., 1949. Graphic section, fig. 72]

Thickness
L (feet)
Triassic.

Shublik Formation: Shale, grayish-black, rarely green,
somewhat fissile; intercalated lenses and beds of
dark gray fossiliferous limestone.

Covered . _ il 30
Permian(?):
Siksikpuk Formation:
1. Shale, grayish-black, fissile, siliceous.._________ 20

2. Chert, dark-greenish-gray and medium-dark-gray,
impure; subordinate interbedded grayish-black

siliceous shale; carbonaceous matter abundant._. 30
3. Shale, grayish-black, fissile_ ___________________ 50
4. Shale, grayish-red and dusky yellow-green;
subordinate siltstone________________________ 115
Total exposed thickness of Siksikpuk
Formation___________________________ 215
Covered . - - . 30

721-953 0—64——4
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| Section of Siksikpuk Formation, upper Kiruktagiak River Area,

lat 68°23" N., long 1562°62" W.—Continued
Mississippian:
Lisburne Group:

Alapah Limestone: Shale, black, pyritiferous, fos-
siliferous.

The type section on Tiglukpuk Creek and the
Kiruktagiak reference section are shown graphically in
figure 72. A resistant 40-foot ledge of cherty siltstone
240 feet above the base of the Tiglukpuk Creek section
appears to correlate with the 30-foot ledge of impure
chert that occurs near the top of the Kiruktagiak
section. The difference in thickness of the overlying
shale sequence at the two localities is attributed to
differential erosion before the deposition of the Shublik

Formation.
AGE

A coral-brachiopod-gastropod faunule occurs in the
basal 50 feet of the Siksikpuk Formation. The overall
aspect of the fauna, particularly when compared with
Permian fossil assemblages from elsewhere in Alaska,
suggests a probable Permian age for the Siksikpuk
Formation. Collections from Paleozoic localities, from
the type section on Tiglukpuk Creek are listed below.

Collections from units & and 6 of type section of Siksikpuk
Formation (p. 428)

50AKe238, USGS 11814:

Allotropiophyllum sp. undet.

Ufimia? sp. indet.

Sochkineophyllum cf. S. artiense (Soshkina)

Crinoid columnal, indet.

Chonetid? brachiopod, indet.

Spiriferella? sp.

Martinioid brachiopod, genus indet.

Phricodothyrid? brachiopod, indet.

Brachiopod, genus indet.

Straparollus (Euomphalus) brooksensis Yochelson and Dutro
50AKe240, USGS 11815:

Crinoid colunnal, indet.

Spiriferella? sp.

Martinioid brachiopod, genus undet.

Straparollus (Euomphalus) sp. indet.
50AKe242, USGS 11816:

Allotropiophyllum cf. sp. in USGS 11814.

Tachylasma sp. undet.

Plerophyllid coral, genus undet.

Crinoid columnals, indet.

Spiriferella? sp.

Martinioid brachiopod, genus undet.

Straparollus (Evomphalus) brooksenis Yochelson and Dutro

Pleurotomarian gastropod, undet.
53APal122, USGS 14152:

Euryphyllumn sp.

Sochkineophyllum cf. S. artiense (Soshkina)

Crinoid columnal, indet.

Productoid brachiopod, genus undet.

Spiriferella? sp.

Martinioid brachiopod, genus undet.
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Collections from units 5 and 6 of type section of Siksipuk Forma-
tion (p. 428 )—Continued
53APal122, USGS 14152—Continued

Brachiopod, genus indet.
Straparollus (Euomphalus) brooksensis Yochelson and Dutro.

The corals were examined by Helen Duncan, who
states, concerning their age significance (written com-
munication, 1951):

The coral faunule known at present is small, but it contains
nothing that casts doubt on its Permian affinities. Plerophyllid
corals occur but are not common in the Carboniferous. If
these rocks were of Mississippian or Early Pennsylvanian age,
I should expect indications at least of characteristic Carbon-
iferous types i.e., zaphrentoid or lophophyllid corals. Further,
a study of the microscopic skeletal features in these specimens
shows that the structure of septa and walls correspond to the
type that is said to be characteristically developed in Permian
corals. The most closely allied coral assemblages described in
the literature occur in the Permian of China and Russia * * *,

Most of the gastropods appear to belong to a species
which, because of its persistence throughout northern
Alaska, may be considered a guide to this faunal zone.
This species, Straparolius (Euwomphalus) brooksensis, is
described in a paper on late Paleozoic gastropods
(Yochelson and Dutro, 1960).

The brachiopods have been examined by J. Thomas
Dutro, Jr., whose comments (written communication,
1954) are included below.

In the type area of the Siksikpuk Formation, the most sig-
nificant of several brachiopod forms is a small spiriferoid referred
tentatively to the genus Spiriferella. This genus is found in
Permian rocks in Russia, India, Oregon, and west Texas and
is present in collections of Permian fossils from elsewhere in
Alaska. Species of this genus are also found in Upper Pennsyl-
vanian and upper Carboniferous rocks in various places. The
martinioid and phricodothyrid types, not distinetive enough
to indicate any definite age, are ubiquitous in late Paleozoic
faunas.

Collections made near Galbraith Lake in 1950 by W. P.
Brosgé and H. N. Reiser, although not in the type area of the
Siksikpuk Formation, are undoubtedly from that unit and
provide some additional information. A spiriferoid, perhaps
assignable to Purdonella, oceurs about 400-500 feet above the
base of the section. Associated with it are a chonetid, perhaps
Chonetina, and a martinioid species similar to that which is
present in the type area. This fauna also contains a straparollid
gastropod very like the species found in the lower zone. It
seems to be a good Permian fauna.

The lower 50 feet of the Galbraith Lake section contains a
faunule similar to that of the type area, where it also occurs near
the base of the formation. There appears to be no reason to
believe that this faunule is anything but Permian in age. The
spiriferellid, phricodothyrid, and straparollid species are the
same in both areas. It is probable that the fauna from the
type area is also of Permian age.

Microfossils washed from the shale of the Siksikpuk
Formation have been examined by H. R. Bergquist and
are listed below. According to Bergquist (written
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communication, 1950), the large Ammodiscus, Glomo-
spira, and whorls and specimens of a large Spiro-
plectammina are similar to forms of Pennsylvanian and
Permian age in Texas.

Microfossil collections from the Siksikpuk Formation

g g =i [} =3 >3 (=3
I | 18| 8| 8| 8§
Microfossils gl 8 lg gl & & ?;
Bathysiphot- - - - ____ | ? ? F O R P
Bathysiphon? (possibly Hy-
perammina) _____________ oo X XX
Ammodiscus 8P - X | XX X feooafeaaaaaae
Ammodiscus n. Sp_——____.__ cefmme e e XX
Qlomospira. .- ___ X | ? el P feaoo]oaod] X
“Proteoning’’ Sp- - - ccoo_ .- o] X e X |aeee
Ammobaculites - - . - _____ | X o] X e eeem
Gaudryina (“heavy”)_____. LI G EID "G [ G SN R
Trochammana sp. (large)..__| X | X 2 X e
Reophax sp. (thick) .. ______ X | X ] X | X feeoofeanafoaan
Reophax___ .. _______ oo X X femea
Haplophragmoides_._______ SR (U (SRR PRPSROE PP NSS4
Verneuilinoides (large and
heavy) - ______. oo X X X
Pelosina_ - _________ oo P o] X feeefeaee
Spiroplectammina (large and
heavy) . ____ RN RPN (SRR, PRI RN PP, B 4
Spiroplectammina (small
and slender) . __________ oo e X e femem
Ammovertella? - ____________ e X feeeef X
Pelosina? (large flattened
globular tests) . _ .- _______|..___ e X X | X
Hyperammina_ .- ... ____.__ JUUSRUS FEVUUIN SURPIN PIDVERN [ G PR PR,
Spines. ..o __. oo X X X
“Saccammina”?_ - ________ JUUSN DRSNS PRRNPIDN PRPITON PN .4
Fish teeth_ - - . _________ RO DS (U DUHPIPN PRI D G SR
Brachiopod. . ___________ D VRS DUUNN PRV AU JUSOIN PP

1 Indicates species are not similar to any of the Mesozoic species.

CORRELATIONS

The Sadlerochit Formation of the Canning River
region, originally assigned by Leffingwell (1919, p. 113-
115) to the Pennsylvanian, is now regarded as partly
Permian and partly Triassic (Keller and others, 1961).
It is not known, however, whether any of the Sadler-
ochit is precisely correlative with the Siksikpuk Forma-
tion, for the faunal assemblages from the two formations
are dissimilar and the collections from the Siksikpuk
are not definitive beyond suggesting a probable Permian
age. A. S. Keller, who has investigated the foothills
east of the mapped area as far as the Canning River,
believes that the basal unit of the Sadlerochit may be
in part equivalent to the Siksikpuk (oral communica-
tion, 1956).

West of the Killik-Itkillik region, the Siksikpuk was
identified and mapped as far as the Kiligwa River by
Tailleur. E. M. Kindle (1909, p. 520-528) described
a section at Cape Thompson on the Arctic coast, 350
miles west of the mapped area, believed to be correlative
with the Siksikpuk Formation. This section consists of
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FI1GURE 74.—Correlated columnar sections of the Shublik Formation.
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section, several feet of heavily oxidized shale separate
grayish-black shale of the Shublik Formation from
variegated shale of the underlying Siksikpuk Forma-
tion. At the top, there is an abrupt change from
grayish-black shale of the Suhblik Formation to softer
dark-gray shale and siltstone of the overlying Tiglukpuk
Formation. '

Composite section of Shublik Formation on Tiglukpuk Creek:
units 1-10 in cutbank on west side at lat 68°20" N., long 161°61'
W.; units 11 and 12 in cutbank on east side of small tributary
at lat 68°17' N., long 1561°48' W.

[Measured with tape by W. W. Patton, Jr., 1950, 1953. Graphic section, fig. 74]

Jurassie.

Tiglukpuk Formation: Shale, silty, dark-gray.

Unconformity.
Triassic. Thick-
Shublik Formation: ness
Limestone member: (feet)

1. Shale, grayish-black, with subordinate 2- to 5-
in. beds of limonite-stained grayish-black
chert_ _ .. 20
2. Limestone, grayish-black, medium-bedded, fos-
siliferous; weathers grayish orange. Sub-
ordinate interbedded grayish-black shale._____ 59
Chert member:

3. Chert, grayish-black, calcareous, thin- to
medium-bedded. Subordinate interbedded
grayish-black shale. Fossiliferous, grayish-
black, cherty caleareous coneretions as much
as 4 in, in diameter. Halobia sp., ammonites. 64

4. Shale, limestone, and chert. Grayish-black
shale; thin-bedded grayish-black cherty lime-
stone; grayish-black chert; and grayish-
black shaly limestone____________________ 59

5. Chert and cherty limestone. Thin-to medium-
bedded medium-gray and greenish-grayish
chert. Medium-bedded grayish-black cherty
limestone that weathers grayish orange_._.__ 37

Shale member:

6. Shale and chert. Interbedded dark-gray silty
shale; grayish-black shale; and subordinate
thinbedded grayish-black chert. Szction is
heavily stained with iron oxide____________ 15

7. Siltstone, thinbedded, grayish-black and green-
ish-gray banded. Subordinate interbedded
grayish-black shale. Lenses, as much as 1 ft
thick, of dense grayish-black fossiliferous

limestone near top. Posidonia sp_________ 30
8. Shale, paper, grayish-black, heavily stained
with iron oxide__._______________________ 21

9. Shale and limestone. Greenish-gray silty shale
and clay shale. Finely erystalline silty lime-
stone. At base, a 1-ft bed of greenish-gray
limestone that weathers grayish orange_ ___ 61

10. Shale, grayish-black. Section heavily stained
with iron oxides_._______________________ 40

11. Shale, grayish-black, brittle; heavily stained
with iron oxides. Subordinate intercalated
thin lenses, beds, and concretions of medium-
dark-gray and greenish-gray shaly limestone
with strong fetid odor; weathers moderate
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Composite section of Shublik Formation on Tiglukpuk Creek
units 1-10 in cutbank on west side at lat 68°20" N., long 161°61'
W.; units 11 and 12 in cutbank on east side of small tributary
at lat 68°17" N., long 151° 48’ W.—Continued

Triassic—Continued
Shublik Formation—Continued
Chert member—Continued (feet)
12. Shale, as above. Subordinate intercalated
lenses and beds of siliceous dense laminated
medium-light-gray and dark-gray limestone

Thickness

that weathers moderate brown. Phospha-
tized vertebrate remains____.__.__________ 175+
Total thickness of Shublik Formation__. 750+
Unconformity.
Premian(?). .

Siksikpuk Formation: Shale, medium to dark-gray and
dusky-yellow-green, silty and cherty; weathers gray-
ish orange.

The third section shown in figure 74 was measured in
a small cutbank at the head of Autumn Creek, lat
68°29’ N., long 152°18’ W. The exposed section is 175
feet thick and includes the chert and limestone mem-
bers. The bottom and top contacts of the Shublik are
not exposed. The section is 10 miles north of the
mountain front and differs in several respects from the
other measured sections, which lie close to the moun-
tain front: (1) the percentage of chert in the chert
member is less; (2) siltstone and sandstone occur in the
chert member; and (3) the limestone of the limestone
member is lighter colored.

Section of Shublik Formation on Autumn Creek in cutbank ot lat
68°29' N., long 1562°18" W.
[Measured with tape by W. W. Patton, Jr., 1950. Graphic section, fig. 74]
Triassie.

Shublik Formation:
Limestone member:
Covered. (feet)

1. Limestone, thin- to medium-bedded, light-
brown to medium dark-gray, locally cherty;
weathers grayish orange. FEnfomonotis sub-
cireularis Gabb_ _ . ______ . 40

Chert member:

2. Chert and limestone. Medium-bedded grayish-
black calcareous chert and thin-bedded dark-
gray limestone. Fossiliferous grayish-black
cherty limestone concretions as much as 4 in.
in diameter. Several l-in. beds of grayish-

Thickness

orange calcareous sandstone. Halobia sp._-- 39
3. Shale, grayish-black, caleareous. ... 18
4. Siltstone, calcareous, fossiliferous, medium-

bedded, light-gray; shaly limestone; and

grayish-black bedded chert. Halobia sp---- 46
5. Siltstone and shale. Banded gray and green

siltstone and grayish-black silty shale. Sec-
tion is stained heavily with iron oxides...-- 32

Total thickness of Shublik Formation
exposed._ - -
Covered.
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The fourth section in figure 74 was measured on
Monotis Creek, a small mountain-front tributary of
the Kiruktagiak River at lat 68°22)%’ N., long 152°56’
W. Gently north-dipping beds of Shublik form a bluff
1% miles long along the north side of the creek (fig. 73).
At the top of the bluff the uppermost beds of the
Shublik Formation are covered. The lowest exposed
beds crop out at creek level, and on the opposite side
of the creek Siksikpuk strata that appear to dip north
under the Shublik with no angular discordance are
exposed in several small cutbanks.

The total thickness of the exposed sequence at
Monotis Creek is 250 feet, of which the shale member
is 90 feet, the chert member is 127 feet, and the lime-
stene member is 33 feet.

Section of Shublik Formation on Monotis Creek in cutbank on
north side of creek at lat 68°22%’ N., long 162°66" W.
[Measured with tape by I. L. Tailleur, 1949, and W. W. Patton, Jr., and M. D.

Mangus, 1951. Graphic section, fig. 74]
Triassic.
Shublik Formation:
Limestone member:
Covered.

1. Limestone, thin- to medium-bedded, medium-
light-gray to dark-gray, finely crystalline,
fossiliferous, in part cherty; weathers grayish
orange. Interbedded grayish-black shale and
cherty shale. Entomonotis subcircularis Gabb
isabundant_ . ___________________________. 33

Chert member:

2. Chert, thin- bedded, grayish-black, locally cal-

careous. Interbedded grayish-black shale.
Dense grayish-black cherty limestone concre-
tions as much as 4 in. in diameter. .. __.______ 42

3. Shale, limestone, and chert. Grayish-black paper
shale; dark-gray limestone and chert__________ 25

4. Chert, shale, and limestone: Thin- to medium-
bedded dark-gray calecareous chert interbedded
with grayish-black, rarely green, shale and dark-
gray fossiliferous limestone_ _________________ 60

Shale member:

5. Shale, grayish-black, rarely green, somewhat
fissile; locally bituminous, calcareous, or cherty.
Several lenses and beds of dark-gray fossiliferous
limestone_ - .__.__ 90

Thickness
(feet)

Total thickness of Shublik Formation

Permian(?).
Siksikpuk Formation: Grayish-black siliceous shale and
dark-greenish-gray and medium-dark-gray impure chert.

FACIES CHANGES

Although the character of the Shublik is remarkably
uniform throughout the Arctic Foothills province, two
broad facies changes occur: a westward increase in
chert and a northward and eastward increase in clastic
rocks. Chert is not found in the type area of the
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Shublik in the Canning River region (Leffingwell, 1919,
p- 115-118), but it is an important constituent in the
mapped area west of the Anaktuvuk River and in the
foothills west of the mapped area. Clastic beds are
abundant in the Shublik Formation east of the mapped
area. On Gilead Creek, 70 miles northeast of the
Itkillik River, Keller (written communication, 1952) re-
ports that below the limestone member the Shublik
consists primarily of calcareous siltstone. Leffingwell
(1919, p. 116) records 30 feet of sandstone in the section
on Camp 263 Creek in the Canning River region.
Whittington and Sable (written communication, 1948)
state that sandstone and siltstone comprise the basal
part of the Shublik in the Sadlerochit River area. A
few clastic beds occur in the eastern part of the mapped
area, as, for example, the arenaceous limestone beds of
the limestone member in the Erratic Creek section
(fig. 74). In the northernmost exposures, examples are
the siltstone and calcareous sandstone beds in the chert
member of the Autumn Creek section (fig. 74).

AGE AND CORRELATIONS

Neither the shale member of the Shublik nor its
associated invertebrate and vertebrate fauna has been
reported elsewhere on the Arctic Slope. They are here
assigned to the Middle Triassic but may also be in part
of Early Triassic age.

The chert and limestone members—which have been
mapped along the entire extent of the Arctic Foothills
province—are assigned to the Late Triassic on the basis
of the widespread occurrence of Entomonotis subcircu-
loris Gabb and Halobia sp.

Collections from stratigraphic section of Shublik Formation on Er-
ratic Creek (p. 432).
[Identifications by Ralph W. Imlay (written communication, 1951)]

50APa242, unit 3:

Entomonotis subcircularis Gabb

Monotis alaskana Smith

Brachiopods
50APa246, unit 6:

Aulacoceras?
50APa247, unit 7:

Halobia sp.

Trachyceras sp.

Collections from stratigraphic section of Shublik Formation on
Tiglukpuk Creek (p. 434)
50APa277, unit 2:
Entomonotis subcircularis Gabb 1
Belemnites, indet.!
Brachiopods !
53APall3, unit 8:
Posidonia sp. 2
53APall5, unit 9:
Posidonia sp. (juveniles) 2
53APall6, unit 9:
Posidonia sp.2
See footnotes on p. 436.
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Collections from stratigraphic section of Shublik Formation on
Tiglukpuk Creek (p. 434)—Continued

53APall9, unit 11:
?Rhynchonella sp.?
53APal20, unit 11:
Posidonia sp.2
53APal2l, unit 11:
Posidonia sp. (juveniles) 2

Collection from stratigraphic section of Shublik Formation on
Autumn Creek (p. 434)

50APa333, unit 2:
Arcestes sp.!
Trachyceras sp.!

1 Identified by Ralph W. Imlay, written communication, 1951.
2 Identified by Bernhard Kummel, written communication, 1954,

Collections from stratigraphic section of Shublik Formation on
Monotis Creek (p. 436)

[Identifications by Bernhard Kumme] (written communications, 1950, 1952, 1953,
and 1954))

49ATr475, USGS Mesozoic loe. 21535, interval of units 2 to 3:
Halobia sp. (juveniles)
53APalll, unit 4:
Entomonotis subcircularis Gabb
49ATr464, USGS Mesozoic loc. 21533, unit 5:
Posidonia n. sp.
49ATr465, USGS Mesozoic loc. 21828, unit 5:
Gervilleia?
Posidonia?
Brachiopods, indet.
49ATr466, USGS Mezosoic loe. 21534, unit 5:
Posidonia n. sp.
Hungarites sp. indet.
«Orthoceras’ sp.
Letophyllites sp. indet.
Proteusites n. sp. indet.
Pseudaplococeras n. sp. cf. P. parvus (Smith)
51APab05, USGS Mesozoic loc. 23614, unit 5:
Letophyllites sp. indet.
Hungarites sp. indet.
«Orthoceras” sp.
Posidonia n. sp.

Collection 50APa43 from cheri member of Shublik Formation on
May Creek about 9 miles north of the mountains, lat 68°32'30"' N.,
long 150°07" W.

[Identifications by Ralph W. Imlay (written communication, 1951).]

Halobia sp.
Dictyoconites
Arcestes sp.
Rhacophyllites? sp.
Polycyclus? sp.
Brachiopods, indet.
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Collection 49ATr397, USGS Mesozoic loc. 21834, from the east side
of Okonagun Creek. A bank of talus occurring just north of the
northernmosi band of the Lisburne Group, lat 68°32'30"’ N., long
153°31' W. Siratigraphic position within the Shublic not known

[Identification by Bernhard Kummel (written communication, 1950)]

Halobia sp. indet.

Monotis sp.

Monotis cf. alaskana Smith

Placunopsis sp.

Entomonotis subcircularis Gabb

One, possibly two, genera of pelecypods, indet.

Collection 49A Pa2?5, USGS Mesozoic loc. 21835 from low ridge of
rubble a short distance south of Fortress Mountain, lat 68°33' 30"
N., long 152°68' W. Stratigraphic position within the Shublik
not known

[Identifications by Bernhard Kummel (written communication, 1950)]

Entomonotis subcircularis Gabb
Halobia aff. alaskana Smith
Halobia cf. gigantea Smith

Colleciion 50APa98 from a poorly exposed cuibank on Peregrine
Creek at the mountain front, lat 68°23'30'" N., long 160°18' W.
Complexly folded and faulted. Stratigraphic position within
the Shublik not known

[Identifications by Ralph W. Imlay (written communication, 1951)]

Entomonotis subcircularis Gabb
Posidonia cf: P. blatchley: Gabb
Ammonites, indet.

Fish remains?

The shale member of the Shublik Formation is charac-
terized by the widespread occurrence of Posidonia, a
long-ranging pelecypod of little stratigraphic signifi-
cance. On Monotis Creek, however, Posidonia is asso-
ciated with a distinctive Middle Triassic (Anisian)
fauna (colln. 49ATr466, 51APa505). This fauna was
examined by Bernhard Kummel, who reports (written
communication, 1952):

Proteusites is confined to the Anisian, Leiophyliites is mainly
Anisian in age but with a few late Early Triassic species. Pseuda-
plococeras is confined to the Anisian. This Middle Triassic fauna
has affinities with the western American (Nevada) and the
Tethyian (Alpine-Himalayan) faunas. The Middle Triassic
fossils (Daonella cf. D. lommelit and Ceratites (Gymnotoceras) sp.
in Martin, (1926) from Brooks Mountain, Seward Peninsula,
are probably correlative with the Middle Triassic lots reported
here.

The Middle Triassic (Anisian) fossils of lots 49ATr464,
49ATr466, and 51APa505 have not previously been reported
from Alaska. The specimens of Proteusites were compared with
topo-type material from Yugoslavia in the British Museum of
Natural History. Proteusites is known only from Anisian strata
of Yugoslavia, Greece, and the Himalayas. Pseudaplococeras cf.
P. parvus compares very closely with P. parvus (Smith) from the
Middle Triassic of Nevada, the only previous reported occurrence
of the genus. Leiophyllites sp. indet. is represented by only
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juvenile specimens, but the suture pattern is distinctive and
relates these Alaskan specimens with Anisian Leiophyllitids from
Tibet and the uppermost Lower Triassic of the Island of Chios
off the coast of Turkey. The genus Hungarites is recognized
through several badly crushed specimens. The composite char-
acters present in these specimens strongly suggest this identifica-
tion. The species or affinities of these Alaskan specimens of
Hungarites, however, cannot be recognized. Posidonia is a long-
ranging pelecypod but not at all uncommon in the Middle
Triassic. :

The only reported occurrence of Middle Triassic
fossils in Alaska in addition to that at Monotis Creek
is the collection from Brooks Mountain on the Seward
Peninsula to which Kumme] referred. The authen-
ticity of the Brooks Mountain collection is now in
considerable question. It was originally given to E. M.
Kindle by a prospector, but subsequent search of the
Brooks Mountain area by several geologists failed to
reveal additional fossils or other evidence of Triassic
strata (Martin, 1926, p. 116-117).

Two collections (53APal114, 53APa118) of vertebrate
remains were found in the shale member in unit 11 of
the measured section on Tiglukpuk Creek. Another
collection (53APal04) was found in the shale member on
the Kiruktagiak River, 2 miles above the confluence of
Monotis Creek. Owing to poor exposures, the position
of the latter collection within the shale member is uncer-
tain. All three collections have been examined by
D. H. Dunkle, who reports (written communication,
1953):

Collection 53APall4 is a caudal body section from a coela-
canthine fish of indeterminate generic and specific identity.

Collection 53APal18 is the incomplete and macerated skeleton
of the marine paleoniscoid fish Boreosomus. This individual does
not show the detailed structural features upon which specific
definitions within this genus have been based and for convenience
it can be tentatively referred to the genotype species B. arcticus
Stensio. Indisputable remains of Boreosomus, insofar as now
known, are restricted to the Lower Triassic (Otoceratan and
Gyronitan).

Collection 53APa104 includes a series of postsacral vertebrate
and a portion of a hind leg of a reptile. It is very probable that
these are derived from one of the aquatically adapted ichthy-

osaurs—a group which made its first appearance at the beginning
of the Middle Triassic.

The occurrence of Boreosomus in the Tiglukpuk Creek
section indicates the possibility that the shale member
may include beds of Early Triassic as well as Middle
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Triassic age. Recently Keller (oral communication,
1954) found conclusive evidence of Lower Triassic
strata in the foothills northeast of the Itkillik River.

The chert member of the Shublik is characterized by
a distinctive faunal assemblage that includes Halobia,
Arcestes, and Trachyceras, and the limestone member is
characterized by Entomonotis subcircularis Gabb. Both
faunal zones have been recognized in Upper Triassic
strata elsewhere in Alaska; the lower zone has been
regarded as Karnian in age by G. C. Martin (1926, p.
119-131) and others, because of the similarity of the
Halobia to H. superba Mojsisovics and because of the
overall Karnian aspects of the other elements of the
zone. The upper zone is dated as Norian on the basis
of E. subcircularis Gabb, a worldwide guide fossil.
Furthermore, Martin postulates a widespread discon-
formity between the two zones in southern Alaska.

Everywhere in northern Alaska that the Shublik
Formation has been studied in detail, except on Monotis
Creek, E. subcircularis is reported at a higher level than
Halobia (A. S. Keller, E. G. Sable, and J. T. Dutro, Jr.,
oral communications, 1952). However, in the Monotis
Creek, section E. subcircularis (colln. 53APa101) ! was
found below the lowest occurrence of Halobia in the
chert member and about 85 feet below the limestone
member. This seems to suggest that both the chert and
limestone members may be entirely Norian in age. As
E. subcircularis always occurs in the medium-light-gray
to dark-gray medium-bedded grayish-orange-weathering
limestone, and Halobia always occurs in the black paper
shale, cherty limestone, or thin-bedded grayish-black
limestone, it is probable that the distribution of the two
fossils is ecologically controlled and they may not be of
different ages.

Samples of shale from the Shublik Formation were
washed for microfossils and a checklist of the collections
recovered is given below. Identifications are by H. R.
Bergquist (written communication, Feb. 4, 1953).
Several of the species listed have been described re-
cently by Helen Tappan (1951).

1 The fossils from collection §53APal01 have been reidentified by N. J. Siberling
(oral commun., 1964) as Daonella frami Kittl and D. cf. D. degeeri Boehm of Ladinian
age and therefore do not conflict with the occurrence of Halobia stratigraphically
higher in the chert member. No attempt is made to bring up to date the other
identifications of Triassic fossils which as listed are generally indicative of the correct
stage according to Siberling. .
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Checklist of microfossils from the Shublik Formation

Microfossils

50APa209
50APa210

50APa213
50APa215
50APa248
50A Pas7

50A Pab51

50APa270
50APa271
50APa272
50APa273
50APa274
50A Pa202
50APa293
50APa204

Bathysiphon or Hyperammina_. .. ________
Verneudlinoides Sp-- - - .___
Hyperamminoides Sp_ - oo oo
GlomosSPIra SP e - o e
Spiroplectammina sp. (large, heavy) - - .. _________.__
Spiroplectammina sp. (small, slender) - _______________
Trochammana SP_ - _ - . ..
Marginulina prisca Tappan_________________________
Vaginulinopsis acrulus Tappan______________________
Astacolus connudatus Tappan_ .. ______._
Frondicularia sp. - - ...
Lagena SP- - o e
Pseudoglandulina simpsonensis Tappan
Pseudoglanduling lata Tappan__ . __________________
Nodosaria shublikensis Tappan
Nodosaria larina Tappan___________________________
Nodosaria Sp- - - -
Ammodiscus N, SP - - oo oo
Pelostng SPa - oo oo e
Ammobaculites . _ . _________________.___
Gaudrying Sp- - - o ___.
Ammovertella? sp
Marginulina? Sp-____ . _ __ o _____.
Pseudoglanduling sp
Spines_ . _____
“Saccammina’? .
Flat spotted dises_ ________________________________
Pelecypods (tiny pyrite casts)
Reptile tooth
Fish bones
Radiolaria

X

X
X1 XXX

XX

X

X

X

i
1
i
[
'
i
'
t
i
1

X1 XX

X
X

XX

XX

X

X

%

XXX X

X

X

X

X
X

X

Collections:
50APa209, 210, 213, and 215, from cutbanks on Welcome Creek, lat 68°23' N.,
long 150°42' W, Stratigraphic position uncertain.
wéPiazg’ from the measured section of the chert member on Erratic Creek

Four of the microfossil samples contain conodonts
which were sent to W. H. Hass (written communication,
1951) for identification:

50APa271: One indeterminable conodont fragment
50APa272: Gondolella sp.
50APa293: Gondolella sp.
50APa294: One indeterminate conodont fragment

Mr. Hass states (written communication 1951, 1958):

Gondolella is the only genus present in the collections that can
be recognized; this is due to the fragmentary nature of the
material examined. The range of Gondolella is now known to be
Pennsylvanian (Des Moines) to Middle Triassic. The genus is
also present in Upper Cretaceous material from the Cameroons,
West Africa. However, the natural occurrence of conodonts
in the Cretaceous needs to be confirmed by additional finds
from other parts of the world. None of the characteristic and
easily recognized conodonts commonly associated with Gon-
dolella in the Pennsylvanian and Lower Permain has been found.

JURASSIC ROCKS
TIGLUKPUK FORMATION
The Tiglukpuk Formation has been introduced (Pat-

ton, 1956a) to include the section composed predomi-
nantly of sandstone, siltstone, and shale that
disconformably overlies the Shublik Formation and

50APa51 and 57, from cutbanks on Cobblestone Creek, lat 68°24' N ., long 150°13"
W.
50APa271, 272, 292, 293, and 294, from the shale member; 50A Pa273, from the shale

and chert members; 50A Pa274, from the chert and limestone members from the
measured section on Tiglukpuk Creek (p. 434). .

underlies the Okpikruak Formation (Cretaceous) in
the central and western Arctic Foothills province.
It has been mapped as far east as the Lupine River,
50 miles east of the Itkillik River, by A. S. Keller
(written communication, 1951) and as far west as the
Nuka River, 130 miles west of the Killik River, by
Tailleur. It is typically exposed in the mapped area
on Tiglukpuk Creek, 3 miles north of the mountains.

A unit of tuffaceous graywacke, chert, and indurated
siltstone and shale, herein called the tuffaceous gray-
wacke unit, occurs in several isolated localities in the
mapped area and is closely associated with the mafic
intrusive and extrusive rocks. The stratigraphic re-
lationships of this unit could not be determined with
certainty, but it appears to overlie the bulk of the
Tiglukpuk Formation. Present information is not
sufficient to warrant establishing this unit as a new
formation. For mapping, it has been included with
the Tiglukpuk Formation (pl. 50), but it is described
separately on pages 443-445.

DISTRIBUTION AND TOPOGRAPHIC EXPRESSION

The Tiglukpuk Formation underlies about 25 percent
of the Killik-Itkillik region and is widely exposed along
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a belt of complexly deformed upper Paleozoic and Meso-
zoic strata immediately adjacent to the mountain
front. Less extensive exposures occur farther north
within the belt of the Fortress Mountain Formation,
chiefly as narrow bands along major thrust faults.

The Tiglukpuk and Okpikruak Formations are
composed of nearly identical rock types and therefore
can be separated only where exposures are extensive.
They have not been differentiated over large parts of
the mapped area (pl. 50).

The Tiglukpuk Formation crops out in many cut-
banks along the north-flowing rivers that traverse the
belt of complexly deformed upper Paleozoic and Mesozoic
strata. In the interstream areas, however, outcrops
are confined to the massive sandstone and conglomerate
and to the cherty zones near the base of the Formation.
The sandstone and conglomerate characteristically
form low even-sloping.rubble-strewn ridges, none ex-
tending more than a few miles along the strike owing to
the lenticularity of the beds. The cherty zones, also
lenticular, produce narrow sharp-crested rubbly ridges
dotted here and there with fantastically shaped
pinnacles.

PREVIOUS WORK

Schrader (1904, p. 74-76), in his report of the Anak-
tuvuk River area, did not record a rock unit comparable
with the Tiglukpuk Formation, nor did he find Jurassic
fossils. However, the occurrence of rocks which he be-
lieved to be Jurassic along the western Arctic coast led
him to suggest that his Anaktuvuk Series (Lower
Cretaceous) in the central Arctic Foothills province
might include Jurassic rocks. P. S. Smith and J. B.
Mertie, Jr. (1930), made no mention of Jurassic rocks
along the Killik River. The strata now assigned to
the Tiglukpuk were apparently partly included in their
Triassic system and partly in their Lower Cretaceous
Series.

LITHOLOGY

Sandstone, siltstone, and shale are the principal com-
ponents of the Tiglukpuk Formation, although in the
basal part there are notable sections of bedded chert,
siliceous black shale, variegated shale and siltstone, and
a coquinoid limestone composed largely of compacted
specimens of Buchia. The sandstone is of graywacke
type as defined by Pettijohn (1957, p. 301); that is, it
consists of more than 25 percent unstable rock and
mineral detritus and more than 15 percent interstitial
matrix.

Sandstone, silistone, and shale.—The sandstone is
typically a greenish-gray very fine grained to fine-
grained muddy graywacke that locally contains thin
intraformational conglomerate lenses composed of angu-
lar pebbles and granules of chert. The sandstone occurs
in massive highly lenticular bodies, 5 to 40 feet thick,
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enclosed in shale and siltstone. Bedding is usually
poorly defined, but where discernible, beds range in
thickness from 1 to 8 feet. In many places the bedding-
plane surfaces are coated with a thin film of finely com-
minuted carbonized wood detritus and shale chips.
Curly bedding structures are common. In the lower
half of the formation ‘“cannonball”’ concretions of cal-
careous siltstone are scattered through the sandstone.

Several samples of sandstone from the Tiglukpuk
Formation, examined in thin section, are composed of
from 20 to 40 percent quartz; 10 to 20 percent feldspar,
chiefly sericitized and calcitized plagioclase; and 10 to
20 percent lithic fragments including chert, slate, and
siltstone; the remainder of the rock is an argillaceous
matrix composed chiefly of chlorite, clay, and fine silt.
Calcite is commonly present and may make up as much
as 20 percent of the rock; it occurs both as detrital
fragments and as a cementing material in the matrix.
The sandstone probably owes it characteristic greenish
cast to the presence of finely divided chlorite in the
matrix. Porosity of the sandstone averages about 5
percent, but permeability is negligible.

Dark-gray silty shale and siltstone, although less
conspicuous than the sandstone, make up the bulk of
the formation. The shale and siltstone are soft and
nonresistant to erosion except locally where they have
been indurated. Enclosed in the shale and siltstone
are a variety of nodules, concretions, and small lenses.
Most abundant are calcareous and noncalcareous dark-
gray ferruginous siltstone concretions, several feet long,
that weather a typical moderate red. Less common,
but equally characteristic of the formation, are dark-
gray cherty ferruginous nodules and lenses that weather
gunmetal blue. The nodules are discoidal or ellipsoidal
and are as much as 8 inches in diameter. The lenses
are as much as a foot thick and several feet long and
generally are concentrated along certain horizons.

Chert.—Bedded chert occurs in the Tiglukpuk For-
mation everywhere except in the northeastern corner of
the mapped area. It is confined principally to a zone
several hundred feet above the base of the formation
where it may be as much as 300 feet thick. Above and
below this zone are scattered lenses of chert, a very
few more than 20 feet thick. The maximum thickness
of the chert appears to be along an eastward-trending
band that borders the southern margin of the Fortress
Mountain Formation. Cutbank exposures are exten-
sive where this band is transected by Peregrine and
Welcome Creeks and the Siksikpuk and Okokmilaga
Rivers. Most exposures, however, are structurally so
complex as to preclude stratigraphic measurement.

The chert occurs in beds 2 to 8 inches thick and has
a variety of colors and textures, depending upon the
amount and kind of impurities. Most commonly it is
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vitreous, light brown, or banded green and gray and
weathers to bright hues of green, brown, and blue.
Fine silt and clay appear to be the most abundant
impurities, and all gradations occur from soft silty
shale and siltstone through cherty siltstone to pure
vitreous chert. Calcite, another important impurity,
may constitute as much as 40 percent of the chert, and
where it occurs in large amounts, gives the chert the
texture and appearance of a porcelanite. Other impur-
ities include sericite, feldspar, barite, organic matter,
and iron oxides.

Under the microscope the pure vitreous chert appears
to be composed almost wholly of a very fine aggregate
of chalcedony, with scattered rosettes of spherulitic
chalcedony, fine veinlets and irregular masses of fibrous
chalcedony, and circular bodies of clear quartz, probably
Radiolaria. Some of the pure vitreous chert has a
weathered rind, as much as half an inch thick, of coarse
fibrous chalcedony which gives the rock the appearance
of unglazed porcelain.

Asphaltic shale.—Black asphaltic shale is intercalated
with the chert in 2- to 3-inch beds and in podlike masses
as much as 1 foot thick. Locally, asphaltic matter
impregnates the chert along a network of hairlike
cracks. The asphaltic shale can be ignited easily with
a match and burns readily, giving off a strong petrolif-
erous odor. Freshly broken pieces of the asphaltic
shale are brittle and friable, but the shale weathers into
tough pliable pebbles and cobbles that are ubiquitous in
the younger Fortress Mountain Formation (Cretaceous)
and in the present-day stream gravels.

Black siliceous shale.—A distinctive sequence, several
hundred feet thick, of black siliceous shale was found in
the northeastern corner of the mapped area infolded and
infaulted with the Fortress Mountain Formation. It
occurs in the lower part of the Tiglukpuk Formation
and appears to be a facies of the bedded chert. Unlike
the common dark-gray silty shale of the Tiglukpuk
Formation, the black siliceous shale is resistant to
erosion and forms low ridges and massive cutbanks.
Everywhere exposures of the siliceous shale are recog-
nizable by the brilliant yellow, orange, and peacock-hued
iron oxides that coat the weathered surfaces.

The shale is brittle, friable, calcareous, siliceous, and
locally infiltrated with stringers of pyrite. Thin beds
of cherty siltstone are intercalated with the shale in
subordinate amounts. A thin-section examination
shows that about 45 percent of the shale consists of
chalcedony and calcite occurring in irregular elongated
blebs arranged along the shale laminae.

Variegated shale and siltstone.—Variegated shale and
siltstone were seen at several localities west of the
Anaktuvuk River in the lower part of the Tiglukpuk
Formation. A 50-foot section is exposed on the west
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side of the Kiruktagiak River 1 mile north of the
mountain front, and a 100-foot section crops out on the
east side of Tiglukpuk Creek 1% miles north of the
mountains. Small outcrops of the variegated shale and
siltstone were observed on the Kiruktagiak River be-
tween 10 and 15 miles north of the mountains.

The variegated shale and siltstone is distinguished by
alternating grayish-red, grayish-green, and dark-gray
laminations. Siltstone makes up from 30 to 60 percent
of the outcrops and occurs in lenticular beds 4 to 8
inches thick. Penecontemporaneous slump structures
and curly bedding characterize some of the siltstone.

Well-rounded pebbles, 1 to 2 inches in diameter, are
embedded in the variegated shale in exposures along the
Kiruktagiak River and Tiglukpuk Creek. The pebbles
are composed of a variety of igneous and metamorphic
rocks including felsic and mafic intrusive and extrusive
rock and quartzite. The source and mode of deposition
of these pebbles is puzzling, especially since similar
rock types have not been identified in any of the wide-
spread conglomerates that occur in the succeeding lower
Cretaceous sedimentary formations.

Coquinoid limestone.—A medium-gray dusky-red-
weathering coquinoid limestone, composed almost
entirely of mollusk shells, occurs in subordinate amounts
intercalated with shale in the Tiglukpuk Formation.
The coquinoid limestone is exposed principally in cut-
banks and commonly makes conspicuous float where it
has weathered out of the less resistant shale. It occurs
in beds 1 to 3 inches thick and forms ledges as much as
20 feet thick. The shell material is chiefly crushed and
fragmented Buchia valves, most of which appear to be
oriented with their convex side upward. Belemnite
phragmacones were found with the Buchie in several
localities.

THICKNESS

The total thickness of the Tiglukpuk Formation is
not known, for a complete section in which both top
and bottom contacts are exposed has not been found.
The type section, about 1,500 feet thick, is the most
complete of those exposed in the mapped area and may
represent nearly the full thickness of the formation.
From scattered outcrops along the Lupine River, 75
miles east of the mapped area, A. S. Keller (1951 written
communication) compiled a composite section totaling
about 1,800 feet which, although the top of the forma-
tion is not exposed, is the thickest sequence of the
Tiglukpuk Formation recorded to date.

CONTACTS

The Tiglukpuk Formation rests upon the Shublik
Formation with little or no angular discordance, and
can readily be distinguished from the dark organic shale
and limestone that characterize the Shublik Formation.
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The Tiglukpuk Formation is overlain, in some places
with angular discordance, by the Okpikruak Formation
or by younger Cretaceous rocsk. In many places it is
difficult to distinguish the Tiglukpuk Formation from
the Okpikruak, for both are typified by beds of sand-
stone, siltstone, and shale of similar appearance and
composition. In the Okpikruak Formation, however,
these beds are well stratified and generally occur in
rhythmic alternation, whereas in the Tiglukpuk Forma-
tion such bedding characteristics are rare. This differ-
ence is the most useful criterion for separating the two
formations in places where none of the more distinctive
chert, black siliceous shale, or coquinoid limestone of
the Tiglukpuk Formation are found.

STRATIGRAPHIC SECTIONS

Two measured stratigraphic sections of the Tig-
lukpuk Formation are shown in figure 75. The more
complete section, which is about 1,500 feet thick,
was designated by Patton (1956a, p. 215) as the type.

|
8|E|z| TIGLUKPUK CREEK || MAY CREEK
EiS| (lat 68°20'N., long  [S|(lat 68°26'N., long
FEET £ 151°50'W.) 150°08'W.)
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Late Triassic

F16URE 75.—Columnar sections of the Tiglukpuk Formation.
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It crops out in cutbanks on the east side of Tiglukpuk
Creek, 3 miles north of the mountain front, at lat
68°20” N., long 151°50" W.2  About 20 percent of the
type section is not exposed, but the lithologic character
of the covered sequences can be inferred from talus or
float. The section is on the south flank of the Tig-
lukpuk Creek anticline and dips 35° to 70° S.
The base rests disconformably upon the Shublik For-
mation, but the top appears to be cut off by a reverse
fault. The cherty sequence several hundred feet above
the base contains two diabase sills of flows. The
lower of these is about 200 feet thick and the upper
one about 75 feet thick.

Some details of the type section are listed here in
descending stratigraphic order. Thicknesses given are
approximate.

Type section of Tiglukpuk Formation, in cutbank on east side
of Tiglukpuk Creek, at lat 68°20" N., long 151°50' W.

[Measured with tape by A. S. Keller, 1950, and W. W. Patton, Jr., 1953. Grahpic

section, fig. 75}
Thickness
(feet)

Jurassic.

Tiglukpuk Formation: Sandstone, siltstone, and shale.
Fault.

Tiglukpuk Formation:

1. Sandstone, siltstone, and shale. Greenish-gray
fine-grained sandstone in lenticular masses 5
to 40 ft thick; locally calcareous. Interbed-
ded dark-gray silty shale and medium-dark-
gray siltstone. Minor calcareous siltstone
lenses that weather moderate red. Highly
sheared and faulted_ . __ . __._______________

2. Predominantly sandstone, siltstone, and shale as
above. Shale locally hackly fracturing. Lent-
icular masses of greenish bedded chert and
cherty siltstone as much as 20 ft thick in minor
amounts. Highly sheared and faulted____.___.

3. Chert and siltstone. Greenish to grayish glassy
bedded chert, greenish to brownish cherty silt-
stone and dark-gray highly calecareous siltstone
that weathers grayish orange_________.________

4, Shale and sandstone. Chiefly dark-gray silty
shale; locally hackly fracturing. Greenish-gray
lenticular masses, as much as 30 ft thick, of very